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ABSTRACT 

A means for estimating the resource requirements and 
attendant costs of any configuration of the undergraduate pilot 
training system (UPT) is described by inputs that are supplied by the 
user of the model. The inputs consist of data such as UPT graduate 
requirements, course syllabus requirements, instructor-student 
ratios, administrative and support manpower relationships, number of 
aircraft and simulators available, aircraft and simulator utilization 
rates, amount of facilities available, and cost relationships. The 
UPT model, which is designed to aid the user in examining long-range 
alternatives in yearly increments for up to 20 years, calculates the 
costs associated with these resource requirements in terms of 
research and development costs, investment costs, and operating 
costs. Among the alternatives that can be examined are changes in the 
numbers and types of training aircraft and simulators used; 
adjustments in prescribed syllabus hours for flight, simulator or 
classroom training; changes in numbers of graduates required; 
modifications of aircraft or simulator utilization rates; and changes 
in airspace, facilities (e.g., runways) or numbers of training bases. 
For related documents, see AC 010 340-346. (Author/DB) 
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PREFACB 



In April 1967, the Office of the Assistant Secretary of Defense 
(Manpov*** and Reserve Affairs) formed a Pilot Advisory Committee to 
study "Pilots as a National Resource." The Committee consisted of 
the Assistant Secretary and a representative of Staff members from 
Rand were Invited to attend the early meetings of the Committee. 

The outgrowth was that the Air Force member requested RAND to accept 
responsibility lor examining the Air Force pilot training process. 

The objective of the Rand Pilot Training Study was to develop a 
series of computer models for use In estimating the resources requir- 
ed to produce pilots and the costs of training them. Further, the 
models were to be designed for sensitivity analyses and long-range 
planning . 

For the convenience of readers whose interests may not extend 
to all aspects of the pilot training process, the results of the 
study are presented In el,vht volumes, as follows: 



Volume 






I 


RM- 6080- PR 


The Pilot Training Study: Personnel Flow and 

the PILOT Model, by W. E. Mooz . 


II 


RM- 6081- PR 


The Pilot Training Study: A User's Guide to 
the PILOT Computer Model, by Lois Littleton. 


III 


RM- 6082- PR 


The Pilot Training Study: Precommissioning 

Training, by J, W. Cook. 


IV 


RM- 6083- PR 


The Pilot Training Study: A Cost-Estimating 

Model for Undergraduate Pilot Training, by 
S, h. Allison. 


V 


RM- 6084- PR 


The Pilot Training Study: A User's Guide to 

the Undergraduate Pilot Training Computer Cost 
Model, by Lois Littleton. 


VI 


RM- 6085- PR 


The Pilot Training Study: Advanced Pilot 

Training, by P, J, Kennedy. 


VII 


RM- 6086- PR 


The Pilot Training Study: A Cost-Estimating 

Model for Advanced Pilot Training (APT), by 
L. E. Knollmeyer. 


VIII 


RM- 6087- PR 


The Pilot Training Study: A User's Guide to 

the Advanced Pilot Training Computer Cost 
Model (APT), by H. E. Boren, Jr. 
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This Memorandum, Volume IV of the series* describes USAF 
undergraduate pilot training (UPT) and a computer model developed 
for use in estimating both the resources required and the attendant 
costs for any given configuration of the UPT training system. 

A description cf the USAF Survival School and a model for use 
in estimating resources and associated costs of survival training 
are included as an appendix to this Memorandum. 

Although an understanding of undergraduate pilot training and 
survival training may be obtained from this Memorandum without 
reference to the other Memorandums in the series, the reader will 
find it useful to read Volume 1 for an understanding of the part 
that these training activities play in the total process of training 
USAF pilots. 
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SUMMARY 



The model described in this document provides a means for esti- 
mating the resource requirements and attendant costs of any configura- 
tion of the undergraduate pilot training (UPT) system. 

The UPT system is described by inputs that are supplied by the 
user of the model. The inputs consist of data such as UPT graduate 
requirements, course syllabus requirements, ins tructor- s tudent 
ratios, administrative and support manpower relationships, number of 
aircraft and simulators available, aircraft and simulator utiliza- 
tion rates, amount of facilities available, and cost relationships. 
Given these inputs, the model computes the manpower, equipment, and 
facilities required for the UPT training. The model then calculates 
the costs associated with these resource requirements in terms of 
research and development costs, investment costs and annual operating 
costs. 

The UPT model is designed to aid the user in examining long- 
range alternatives. For this reason, the model operates in yearly 
increments for up to 20 years. 

Among the alternatives that can be examined are changes in the 
numbers and types of training aircraft and simulators used; adjust- 
ments in prescribed syllabus hours for flight, simulator or class- 
room training; changes in nimbers of graduates required; modifica- 
tions of aircraft or simulator utilization rates; and changes in 
airspace, facilities (e.g., runways) or numbers of training bases. 

The UPT model nay be used in two ways: It may be used in 

conjunction with the other pilot training models (see Preface) to 
estimate the overall impact of pilot training alternatives. It 
also may be used separately to examine UPT alternatives while 
ignoring their effects on other training activities. 

The UPT resource and cost model is programmed in Fortran IV 
and is currently being operated on the IBM 360 computer at Rand. 
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I. INTRODUCTION 



Air Force pilot candidates receive their basic flight qualifica- 
tion training in the 53-week Undergraduate Pilot Training (UPT) course 
conducted by the Air Training Command (ATC) . Upon graduation from UPT, 
the new pilot is sent to the USAF Survival School (SS) for a short 
course of instruction in survival techniques. He is then assigned to 
one of the mcny Advanced Pilot Training (APT) schools for training to 
qualify as a pilot of a specific type and model of USAF operational air- 
craft. These three training programs (UPT, SS, and APT) and the com- 
puter models that have been developed for use in estimating their re- 
spective resource requirements and attendant costs are described in 
Volumes tV-VIII of the Pilot Training Study. 

Only commissioned officers are accepted for pilot training. For 
that l^ason, the study examines the three training sources from which 
the Air Force obtains its new officers: the Air Force Academy (AFA) , 

Reserve Officer Training Corps (ROTC) > and Officer Training School (OTS). 

* 

Volume III of the Pilot Training Study describes these precommission- 
ing training processes and documents a methodology for estimating the 
resources required and related costs. 

Because of the importance and complexity of the management of pi- 

* 

lot flows within the Air Force, Volumes I and II of the study are de- 
voted to a description of a simulation model, called the PILOT model, 
which was developed to synthesize the pilot flows. The PILOT model is 
used to examine policies regarding pilot flows and their effect on pi- 
lot training rates and costs. 

These models are tools for long-range planning — that Is, for plan- 
ning 5 to 20 years or more into the future. They are not designed to 
help solve day-to-day management problems. Although, theoretically, 
a computer model could be developed to be used for both short-range 



Some preliminary flight indoctrination training is given to 
pilot candidates at the Air Force Academy and at some ROTC schools. 

See Preface. 
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management problems and long-range planning problems, such an all- 
purpose model would be inefficient. For example, consider the rela- 
tively short-run management problem of obtaining a sufficient number 
of trained UPT permanent-party personnel (personnel other than students) 
permanently assigned to the UPT base) within each Air Force Specialty 
Code (AFSC) category. To solve the problem, quarterly estimates must 
be made of the personnel requirements within each AFSC category. How- 
ever, for long-range planning purposes, an estimate of only the annual 
officer, airman, and civilian requirement is sufficient. If a long- 
range UPT planning model were developed that would also aid in solving 
short-run management problems, such as the personnel planning problem, 
the cost estimates would not be improved significantly, and the task 
of supplying the v ery large number of inputs would be greatly dispro- 
portionate to the benefits gained. 

The UPT course provides flight training in three aircraft: the 

single-engine, propeller-driven T-41; the subsonic Jet T-37; and the 
supersonic T-38. The training is conducted at 10 ATC bases and pro- 
duces almost 4000 pilots annually. During FY 1969, more than one mil- 
lion training hours were logged in the T-37 and T-38 aircraft, and 
over 3000 training sorties were launched each day from the UPT bases. 

The UPT model provides a means for estimating the resources that 
will be required and the costs that will be incurred in conducting 
undergraduate pilot training. It is a tool for measuring the long-range 
effects of alternative policies and conditions such as changes in the 
required number of graduates, changes in course syllabus and changes 
in the training facilities. For example, the model can answer the 
following kinds of questions: What wiJl be the impact on resources 

and costs of a substantial increase (or reduction) in UPT graduates? 
What will be the effect on costs of changing the syllabus flying hour 
requirement? How will the UPT training capacity be affected by the 
opening of a new UPT base? Will more aircraft be needed if the pres- 
ent aircraft utilization rates are reduced? Will more simulator space 
be required If larger flight simulators are used? VThat will be the 
impact of introducing a new type of training aircraft into the UPT 
course? 
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The prescat UPT system is described in Section II. In Section III 
a general description of the UPT model is presented, and in Section IV 
the uses of the model are described. Section V is a detailed descrip- 
tion of the model. 

The appendix discusses USAF survival training, and a model of this 
training. 
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II. DESCRIPTION OF UNDERGRADUATE PILOT TRAINING 

Although the UPT model may be used in estimating resources and at- 
tendant costs of virtually any future configuration of UPT, its design 
was influenced by the manner in which UPT is currently conducted. The 
present UPT system is scribed in this section. 

The USAF undergraduate pilot training course is the source from 
which the Air Force fills its continuing needs for new pilots. One con 
cept underlying UPT is that its graduates must be capable of transition 
with advanced training, into any aircraft in the Air Force inventory. 
For this reason, all undergraduate pilot training is taught in a single 
standard 53-week course. 

PILOT TRAINING FLOW 

The UPT course is one of several training activities through which 
an Air Force pilot passes in the course of his career. He must be a 
commissioned officer in order to be admitted to undergraduate pilot 
training. UPT students receive their wings as rated USAF pilots upon 
graduation, but they must receive additional training to qualify as a 
pilot of a specific type and model of operational aircraft. 

The typical training path is illustrated in Fig. 1. 

RELATIONSHIP OF UPT TO OTHER PILOT TRAINING 

Each of the steps in the training sequence depicted in Fig. 1 is 

A 

described in detail in other volumes of the Pilot Training Study. 

The following brief descriptions are therefore offered only to point 
up the interdependence that exists among the several training activi- 
ties that are needed to produce an operationally-qualified pilot. 

Precommissioning Training 

Civilians who wish to become Air Force pilots must first become 
commissioned officers by graduating from the Air Force Academy, Officer 

See Preface. 
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Fig, 1— Pilot training flow 



Training School, or Reserve Officer Training Corps. The Air Force 
Academy at Colorado Springs is the Air Force counterpart of the Army's 
West Point, and the Navy's Annapolis. The Academy trains selected 
young men in a four-year college curriculum combined with military 
training. The Reserve Officers Training Corps (ROTC) program is con- 
ducted at about 170 college campuses. Credit toward the Bachelor de- 
ft 

gree is usually given for courses taken in military training. Students 
are commissioned upon graduation from college. Officer Training School 
(OTS) provides military training to qualified college graduates in a 
12-veek course. OTS is conducted at Lackland AFB in Texas. 



A few schools, e*g., Harvard, may not do so. 
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Survival Training 

After commissioning, the pilot candidate undergoes undergraduate 
pilot training at one of 10 UPT bases. Then, typically, the pilot at- 
tends the ATC-operated Survival School at Fairchild AFB , Washington. 

This school is designed to teach pilots the elements of survival in 
any one ot several hostile environments. The survival course includes 
such subjects as parachute control and landing, land navigation, con- 
struction of shelters, water survival, and the obtaining of food from 
plants, fish, and game. There are two survival courses with essentially 
the same content: One requires 9 training days, the other 15. 

Adv anced Pilot Training 

Advanced pilot training provides the pilot with the additional 
training necessary to operate a specific aircraft. This includes famil- 
iarization with the flight characteris t ics of the aircraft and also 
training in mission objectives such as air refueling or weapons deliv- 
ery. As depicted in Fig. 1, the APT student may be a qualified pilot 
from another aircraft system, serving in either a cockpit or desk ca- 
pacity, or he may be a UPT graduate with no other flying experience. 

The advanced pilot training is conducted by units variously re- 
ferred to as Combat Crew Training Schools (CCTS) , Replacement Training 
Units (RTU), Transport Training Units (ITU) , or by the general desig- 
nation of Advanced Pilot Training, depending on the organization that 
conducts the training. Each school is under the Jurisdiction of the 
major command of primary responsibility, that is, the command that is 
the major user of the particular aircraft ♦ The command establishes 
the syllabus and operates the school. Schools exist for almost all 
of the widely used active aircraft in the inventory, with several types 
of aircraft having schools on more than one base, and seme bases hav- 
ing more than one school. The lengths of the courses range from 2 to 
30 weeks . 

CCTS and TTU training is conducted by training squadrons, whereas 
operational squadrons conduct the RTU instruction as an added duty 
while maintaining their operational readiness posture. 'Hiis is the 
only salient difference. 
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After a student graduates from the appropriate APT course , he is 
assigned to an operational unit. His training is continued all through 
his tour of duty as a pilot in order to maintain proficiency in combat 
skills and to give him the experience necessary for upgrading from one 
pilot position to anther. 



TRAINING CAPACITY 

Undergraduate pilot training capacity was increased in June 1969 
by the transfer of Columbus AFB , Mississippi, from the Strategic Air 
Command to ATC for use as a UPT base. This provides, roughly, a 10 
percent increase in training capacity. There are now 10 UPT bases: 

five in Texas and one each in Alabama, Arizona, Georgia, Oklahoma, and 

* 

Mississippi . 



Columbus AFB, Mississippi 
Craig AFB, Alabama 
Laredo AFB, Texas 
Laughlin AFB, Texas 
Moody AFB, Georgia 



Randolph AFB, Texas 
Reese AFB, Texas 
Vance AFB, Oklahoma 
Webb AFB, Texas 
Williams AFB, Arizona 



Each of these bases, except Randolph and Williams, is used exclusively 
for the UPT program. 

It should be noted that training capacity is dependent upon a num- 
ber of factors in addition to the availability of instructors, training 
aircraft and simulatorsi and student dormitory and other facilities. 
Runways are, of course, essential; at present, each of the ten bases 
has either two or three runways. A related consideration is the amount 
of airspace allocated to the base by the Federal Aviation Agency (FAA) . 
Consideration must also be given to the weather conditions peculiar to 
each base. Bases differ both a3 to the annual average number of days 
of flyable weather and in seasonal variations In the times when weather 
conditions are most likely to interfere with flight training schedules. 



UPT instruction given to USAF officers at Sheppard AFB, Texas, 

Is not included in this description because (1) the number of U.S. of- 
ficers in training there is relatively small, and (2) the curriculum, 
being shaped to meet the needs of trainees from the German Air Force, 
differs from the standard curriculum employed at the other ten UPT bases. 
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QUALIFICATION REQUIREMENTS FOR ADMISSION 



To qualify for admission to UPT, the applicant must: 

o Be a male commissioned officer of the United States or of a 
MAP-recipient country, 

o Pass the prescribed physical examination, 

o Be not less than 20\ or more than years old at the time of 
application, and not more than 27h when entering training, 

o Have scored well on the Air Force Officer Qualification Test 
(AFOQT) and the pilot selection tests. 

SOURCES OF STUDENTS 



UPT students come from several sources. The percentage of fiscal 
year 1969 entries from each source is shown in Table 1. 



Table 1 

PERCENTAGE OF UPT ENTERING STUDENTS BY SOURCE, FY 1969 



<%) 

Active Air Force Sources 

Officer Training School * * 46 

Reserve Officer Training Corps 27 

Air Force Academy 9 

Non-rated officers on active duty 6 

Rated officers on active duty 1 

Subtotal 89 

Other Sources 

Air National Guard 4 

Marine Corps 4 

Foreign 3 

Total, all sources 100 




The Officer Training School supplies nearly half of the UPT stu- 
dents, and Reserve Officer Training Corps more than one quarter. The 
Academy percentage includes some graduates from the U.S. Military Acad- 
emy and the U.S. Naval Academy who desive to become Air Force pilots. 
The "rated 11 category consiats of officers on active duty who hold fly- 
ing ratings other than pilot (e.g., navigator); "non-rated" are offi- 
cers who are accepted for UPT from duty assignments such as civil en- 
gineer. Pilot candidates from "other sources" do not add to the pilot 
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strength of the Air Force. Foreign students are trained under agree- 
ments with tneir respective countries. Germany, Norway, Denmark, Jor- 
dan, Iran, Colombia, and South Vietnam are among the nations represented. 

RE ASONS FOR STUDENT ATTRITION 

Although most UPT students are highly motivated, about one-fourth 
fail to complete the UPT course. The reasons for their attrition (elim- 
ination) are shown below for FY 1969: 

(%) 



Training deficiency 65 

Self-initiated elimination .... 12 

Medical • 13 

Fear of fl , ing 9 

Other, including fatality .... 1 



Nearly all "training deficiency" eliminations are attributable to 
flying deficiencies, but a few of them are due to academic failure. 

About one in every eight of those who fail to complete training is re- 
leased from UPT at his own request. Approximately the same percentage 
of the eliminations is for medical reasons* Chronic airsickness is 
one cause. Another is that some trainees are found to have inadequate 
vision to pilot an aircraft even though all trainees passed physical 
examinations before being admitted to UPT. The fear of flying cate 
gory consists mainly of trainees who are afraid of the responsibility 
of being in charge of the aircraft; very few have fear of flying as 
passengers . 

ATTRITION DATA BY STUDENT SOURCES 

Table 2 shows the attrition record of each trainee source for 
FY 1969. Historically, the OTS graduates and officers on active duty 
in non-rated (non-flying) specialties experience the highest attrition 
rates. Rated officers (roost of whom are navigators) experience the 
lowest attrition. This is to be expected because rated officers have 

^Attrition percentages shown in Table 2 reflect UPT overall attri- 
tlon experience for one year. The model, however, uses attrition rates 
for each training phase . (See Table 5.) 
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Table 2 

ATTRITION RECORD BY SOURCE, FY 1969 

Percentage of 
Entrants who 
Attrited 



Active Air Force Sources 

Officer Training School • • 34 

Non-rated officers on active duty 34 

Reserve Officer Training Corps 22 

Air Force Academy 12 

Rated officers on active duty . 7 

Other Sources 

Foreign officers 23 

Air National Guard 22 

Marine Corps 12 

Average, all sources 27 



INITIAL ASSIGNMENTS OF GRA DU ATES 

Some months before each clars graduates, a list is compiled of 
aircraft systems for which UPT graduates are required. Students list 
the systems in the order of their preference for first-tour assignment. 
Then, upon graduation they are assigned to an aircraft system accord- 
ing to their class standing: Those highest in the class ranking re- 

ceive the first choice of the available slots. Table 3 shows the num- 
ber and percentage of FY 1969 graduates who were assigned to each air- 
craft type. 

NUMBER OF GRADUATES^ FY 19 47 THROUGH FY 1969 

The UPT pilot productioi schedules are geared to changing Air 
Force needs for pilots and, consequently, the UPT output has varied 
widely over the years. Figure 2 shows the number of UPT graduates in 
fiscal year 1947 through 1969. 

During the early 1950s, the UPT production was increased to meet 
the demands of the Korean conflict. Afterward, the Air Force found 
itself with an excess of ratud personnel and began to cut production, 
Then, as the need increased for pilots in Vietnam, UPT production was 
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Table 3 



INITIAL ASSIGNMENTS OF UPT GRADUATES 
TO AIRCRAFT SYSTEMS, FY 1969 



Type of Assignment 


Number 


Percent 


Jet 






Pilot Instructor Training 


; 444® 


• 13 . 8 a 


Fighter 




16.1 


Bomber 




2.0 


Cargo /Tanker 




15.7 


Other 




.1 


Subtotal Jet 




47.7 


Turboprop 






Cargo 




16.1 


Other 




1.5 


Subtotal Turboprop . . . . 




17.6 


Conventional 






Cargo - 




23.2 


Other 




11.4 


Subtotal Conventional . 




34.7 


Total 




100.0 


a The8e graduates attended 


either the T- 


■37 or T-38 


pilot instructor course, and 


then returned 


! to a UPT 


base £3 instructor pilots. At the end of 


FY 1969, 



about 45 percent of the UPT pilot instructor force 
were new UPT graduates (first-tour pilots) and 55 per- 
cent experienced pilots. 





Fig. 2— Number of UPT graduates by fiscal year 
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again stepped up. It is programmed to reach about 3800 in fiscal year 
1971 and to remain at that level through fiscal year 1974. 

SPECIAL ROLE OF OTS IN FILLING 
PILOT-PRODUCTION QUOTAS 

One important aspect of the management of pilot flows is the bal- 
ancing of UPT entrants, by source, to proJuce the desired number of 
Air Force pilots. The calculations below exclude "other sources" 
students , 

The desired entry mix is usually set in January for pilot trainees 
who are to be entered the following fiscal year (and who, upon success- 
ful completion of training, will be graduated one fiscal year later). 

By January, the number of Academy and ROTC students who are about to 
graduate and who have elected pilot training is available. The dead- 
line for considering the flight training applications of active duty 
officers has also passed. The portion of the UPT quota that is not 
filled from these sources is then allotted to OTS. 

Because OTS training requires only 12 weeks, OTS officer produc- 
tion can be sharply increased or cut back in a relatively short time. 
For this reason, Air Force planners use OTS as the balancing (supple- 
mental) source from which to obtain UPT entrants in whatever numbers 
are needed to fill the projected pilot-production requirements. 

Table 4 illustrates how the Air Training Command estimated the 
number of UPT entrants that will be required from OTS for fiscal year 
1971 to meet the Air Force requirement for additional pilots. 

The latest available (fiscal year 1969) rates of UPT attrition, 
by student source, were used to estimate the respective numbers of UPT 
students from ROTC, from the Academy, and from officers on active duty, 
who will graduate to become pilots. The ATC planners then turned to 
OTS as the source from which to obtain the additional 2103 pilots re- 
quired. Because the expectation, based on fiscal year 1969 attrition 
experience, is that about 34 percent of the UPT entrants from OTS will 
be eliminated, it was decided that 3174 students should be programmed 
to enter UPT from OTS to meet the fiscal year 1971 pilot-production 
goal. 
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Table 4 



CALCULATION OF NUMBER OF UPT ENTRANTS NEEDED FROM OTS FOR FY 1971 



Source 


UPT 

Entries 


Es timated 
Percent 
Attrition* 


Estimated 
Number UPT 
Graduates** 


TORC 


1472 


22 


1144 


Air Force Academy 


43o 


12 


386 


Non-rated on active duty 


194 


34 


127 


Rated on active duty 


67 


7 


62 


Total, less OTS 






1719 


Total number UPT graduates required 






3822 


Available from above sources 






1719 


Balance from OTS 


3174 b 


34 


2103 



a 

Rates of attrition are rounded. 



Actual (unrounded) attrition percentages were used in calculating 
the estimated numbers of UPT graduates and the number of OTS entries. 



C URRICULUM 

The UPT course is taught in three training phases of increasing 
difficulty. Students receive a combination of flying, academic, and 
officer training in each phase. Instrument trainer (simulator) in- 
struction is given only in the last two phases. The entire course is 
taught at each of the 10 UPT bases; students therefore receive all three 
phases at a single base. 

Table 5 lists the subjects that comprise the UPT curriculum and 
shows the approximate number of hours scheduled to be devoted to each 
subject in each of the thr~e training phases. It also shows the ap- 
proximate length of each phase, in weeks. 

Phase I Flight Training 

The present Phase I was Introduced into the UPT course several 
years ago. This initial training phase serves to eliminate students 

For convenience, the tern "simulator" is used throughout this 
Memorandum to refer to both Instrument trainers and flight simulators. 
The tern "flight simulator" commonly refers to a more sophisticated 
device than the instrument trainers used in UPT. Flight simulators 
duplicate flight with true aerodynamic relationships, and often dupli- 
cate motloni vision or sound. 
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Table 5 



SUMMARY OF UPT COURSE 







Syllabus 


Hours 




Training Course 


All Phases 


Phase I 


Phase II 


Phase III 


Flying Training fl 


Contact flying 


122 


30 


55 


37 


Instrument 


51 


— 


21 


30 


Navigation 


25 


— 


9 


16 


Formation 


41 


— 


5 


36 


As needed 


1 


— 


— 


1 


Total 


240 


30 


90 


120 


Simulator Training 


T-4 


23 


— 


23 


— 


T-7/T-26 


32 


— 


— 


32 


Total 


55 


— 


23 


37 


Academic Training^ 


Airmanship 


14 


14 


— 


— 


Aviation physiology 


34 


29 


5 


— 


Physiological support 


10 


10 


— 


— 


Systems operations 


34 


6 


12 


16 


Principles of fiight 


10 


— 


10 


— 


Aural code 


10 


— 


2 


8 


Flight instruments 


13 


— 


13 


— 


Navigation 


25 


— 


25 


— 


Instrument procedures/ 


radio aids 


33 


— 


26 


12 


Flight planning 


46 


— 


25 


21 


Weather 


30 


— 


30 




Flying safety 


6 


1 


2 


3 


Applied aerodynamics 


19 


— 


— 


19 


Total 


289 


60 


150 


79 


Officer Training^ 


Orient at ion /Pro cessing 


28 


28 


— 


— 


Officer career planning 


6 


— 


— 


6 


Marksmanship 


6 


— 


— 


6 


Counterinsurgency 


7 


— 


— 


7 


Physical training 


125 


15 


40 


70 


Total 


172 


43 


40 


89 


Training weeks (approx) 


53 


7.5 


19.5 


26 



a Rounded . 



Academic and officer training hours have been allocated to the 
phase in which they are normally taught, as Indicated by the Syllabus 
of Inst r uction for Undergraduate Pilo t Tr aining (T-41/T-37/T-38) , Mr. 
, P-V4A-A, Air Training Command, March 1069/ 
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who lack the necessary aptitude for flying before a heavy Investment 
Is made In their training. Phase I training requires 7 to 8 weeks, depend 
depending upon weather, and utilizes the inexpensive, single-engine, 
propeller-driven T-4i aircraft described In Fig. 3. Students from ROTC 
£*nd the Air Force Academy who have completed light plane training fly 
only 18 hours in the T-41; all others fly 30 hours. 




Size 

Length 26.5 ft 

Wing span 36.2 ft 

Height ............ 8.6 ft 

Takeoff weight .... 2300 lb 

Features 

Crew 2 

Seating side-by-side 



Performance 

Cruising speed 110 kn 

Maximum speed..... 121 kn 

Stalling speed 40 kn 

Service ceiling... 13,100 ft 
Range 526 n mi 

Manufacturer Cessna 




Fig. 3— Profile and characteristics of the T-41 trainer 

T-41 flight training is provided by a civilian contractor at an 
airport near each base. Students live on the base and are bussed daily 
to the contractor’s site. The T-41 aircraft sre owned by the Air Force 
but operated and maintained by the contractor. Quality control of both 
instruction and maintenance it* assured through supervision by Air Force 
personnel. 




Phase II Flight Training 



-16- 



During the weeks of Phase II training, the student pilot learns 

to fly according to military standards, procedures, and techniques. 

* 

The 90 flying hours are divided into 55 hours of contact flying, 21 
hot rs of instrument training, 9 hours of navigation practice, and 5 
hours of introduction to formation flying. After completion of this 
phase, the student pilot has experienced most aspects of modem mili- 
tary flying and is well along toward mastery of the basic flying skills, 
The Phase II aircraft, the subsonic jet T-37, is described in 
Fig. 4. It is commonly known as the "tweety bird" or ,r dog whistle" be- 
cause of the high-frequency scream produced b> its two jet engines. 




Length 29.3 ft 

Wing spon 33.8 ft 

Height 9.4 ft 

Tokeoff weight .... 6580 lb 

Features 

Crew 2 

Seating side-by-side 




Performance 

Cruising speed 297 kn 

Moximum speed ..... 352 kn 

Stalling speed 74 kn 

Service ceiling,.. 35,500 ft 
R Qr >9e 500 n mi 

Manufacturer Cessna 




Fig.4 — Profile and characteristics of the T-37 trainer 
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Contact flying involves instruction in such fundamentals of fly- 
ing as takeoffsi landings, turns, and climb and div* recoveries. 



26 V 






-17- 



Air Training Command received the first such aircraft in 1956 and now 
operates over 700 of them. It has a cruising speed of 297 knots and 
a maximum speed at 352 knots. 

UPT students are given 21 hours of instruction in the T-4 instru- 
ment trainer preliminary to their training in contact and instrument 
flying. The cockpit configuration and instrument indications simulate 
those of the T-37 aircraft. It ie used initially to provide familiar- 
ity with the cockpit layout, especially the location and indications 
of the instruments. Later, instrument instruction flights are ’’flown" 
in the T-4 before they are flown in the aircraft. 

Phase III Flight Training 

During the 26-week final phase* the student pilots master flying 
skills learned in Phase II. The Phase III instruction is in a high- 
performance, supersonic aircraft— the Northrop T-38, described in Fig. 5. 
The T-38 cruises at Just over 500 knots and can exceed Mach 1.2 in 
level flight. It is a relatively small aircraft, but its performance 



*4U -rtr- 



\JP 

Size 

Length (with nose boom) ... 46.3 ft 



Wing span 25.3 ft 

Height 12.9 ft 

Takeoff weight 11,761 lb 

Features 

Crew 2 

Setting tandem 




Performance 

Cruise speed 502 kn 

Maximum speed 715 kn 

Stalling speed ) J8 kn 

Service ceiling 42,000 ft 

Range 875 n mi 

Manufacturer Northrop 




Fig. 5— Profile and characteristics of the T-38 trainer 
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and flight characteristics duplicate closely those of modern tactical 
aircraft such as the F-4. ATC now operates over 900 T-38s. 

The 120 hours of T-38 flying is divided into four segments: 37 

hours of contact flying, 30 hours of instrument training, 16 hours of 
navigation practice, and 36 hours of formation flying. 

In addition to flying, students receive 24 hours of training in 
the T-7/T-26 instrument trainer. It duplicates instrument character- 
istics of the T-38, Just as the T-4 does for the T-37. 

Academic and Officer Training 

Table 3 lists 13 courses to which approximately 290 hours of UPT 
academic instruction is devoted. 

El ch course is divided into specific units of instruction with 
specific time allowances for each unit. For example, Flight Instruments 
a 13-hour course given in Phase II, includes a 1-hour introduction to 
flight instruments, 3 houri 1 instruction in operation and interpreta- 
tion of differential pressure instruments, 1 hour on the construction 
and use of the magnetic compass, and 3 hours on the construction, oper- 
ation and use of gyroscopic instruments. Three hours are scheduled 
for mid-course and end-of-course reviews and 2 hours for a final exam- 
ination and critique. 

Many courses are taught by means of programmed texts and extensive 
use is made of audio-visual training aids. Academic subjects are 
scheduled so as to provide maximum integration with the flying training 

The officer training consists largely of physical conditioning 
and participation in both supervised and individual sports. 

C0MPAFIS0N OF AIR FORCE AND NAVY UN DE RGRADUATE 
PILOT TRAININ G 

The Navy is the only other United States service that conducts 
undergraduate * t pilot training* The United States Army has no Jet 
aircraft in its inventory. 

A v ''tnparison of the Navy and Air Fbrce UPT programs shows some 
interesting similarities and differences. 
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The common objective of both programs Is to enable a student who 
has had no flying experience to become a jet-qualified pilot. All Air 
Force UPT ctudents must be commissioned officers; the Navy, through 
its Aviation Officer Candidate program, accepts students who have had 
no military experience. 

The Navy course can be divided into three parts, roughly corres- 
ponding to the three phases of the Air Force course. The first part 
contains flight preparation, land and sea survival, and primary flight 
training in the T-34. The second part is basic flight training in the 
T-2; the third is advanced flight training in the TF-9. A summary of 
the two courses is shown in Table 6. The Navy course contains 40 more 



Table 6 

COMPARISON OF AIR FORCE AND NAVY UPT COURSES 





Air Force 


Navy 


Training Aircraft 
Training phase* 


First 


T-41 


m -34 


Second 


T-37 


T-2 


Third 


T* 38 


TF-9 


Flying Hours 

Training phase a 


First 


SO 


26 


Second 


90 


114 


Third 


120 


140 


Total 


240 


280 


Instrument trainer hours 


45 


39 


Academic training hours 


289 


364 


Officer training hours 


172 


42 


Course duration (weeks) 


53 


60 



Air Force designates the flying train- 
ing phases as Phases I, II and III* The Navy 
refers to them as Preflight/ Survival/Primary , 
Basic, and Advanced* 




* 

The Air Force gives survival training to all flight crew mem- 
bers at Fairchild AFB , Washington, but it is not a part of the UPT 
program* 
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flying hours than provided by the Air Forcd UPT program. The Air Force 

course emphasizes flight fundamentals only, whereas the Navy incorpo- 

* 

rateu some operational training in its UPT course. 

Unlike the Air Force, the Navy uses different installations for 
different phases of the training. The Navy student receives preflight, 
primary, and survival training at Pensacola Naval Air Station (NAS), 
Florida. He then moves to Meridian Naval Auxiliary Air Station (NAAS), 
Mississippi for the first part of basic training. From Meridian, he 
travels back to Pensacola NAS for the remainder of basic training in- 
cluding four weeks of gunnery and carrier qualifications. He then makes 
another move to one of the several Naval air stations in the Corpus 
Christi, Texas, area for advanced training. 

Another significant difference is that the Air Force uses civil- 
ian flight instructors for the entire T-41 (primary) phase of its UPT 
program, whereas in the Navy program all flight instruction is given 
by military personnel. 

A further difference between Navy and Air Force is found in the 
extent to which UPT graduates, with no pilot experience other than as 
a student, are used as instructor pilots. Currently, 45 percent of 
Air Force UPT instructor pilots are recent UPT graduates (first-tour 
pilots). Their normal tour of duty as an instructor is four years. 

The Navy uses fever recent graduates and normally for a tour of only 
one year* 

*The Navy UPT course includes 45.4 flying hours for tactics and 
weapons, and 22.5 flying hours for carrier qualifications. 



o 

ERIC 



30 



- 21 - 



III, GENERAL DESCRIPTION OF THE UPT MODEL 



In this section* a general description of the UPT model is pre- 
sented. Specific areas discussed are the overall design of the model, 
cost-estimating concepts inherent in the model, desirable features of 
the model, and some of its limitations. 

OVERALL DESIGN 

The UPT model may be described as a simulation model. The model 
simulates the training program as it is described by inputs supplied 
by the user of the model, The input* consist of quantitative informa- 
tion such aB UPT graduate requirements, course syllabus requirements » 
inst ructor-student ratios, numbers of aircraft available* and cost re- 
lationships. Given these inputs, the model computes the manpower, 
equipment and facilities required for the UPT training. The model then 
calculates the costs associated with these requirements. 

The model employe parametric estimating relationships. These re- 
lationships are used to estimate resources from sucn system parameters 
as numbers of instructors, flying hours, or students. An example of 
an estimating relationship Is the cost of aircraft maintenance materials 
as a function of the number of flying hours. Such a relationship ex- 
presses the average situation as it appeared in history, and as it is 
projected into other situations. Although these relationships may not 
be appropriate for short-range management models, they are appropriate 
for long-r&r.ge planning tools such as the UPT model. 

The use of estimating relationships requires that the functional 
foras of the relationships be built into the computer model. The re- 
lationship between aircraft maintenance materials coat and the number 

A 

if flying hours serves as an example. The Air Force has determined, 
from historical data, that the cost of aircraft maintenance materials 

*Air Force Manual 172-3, USAF Cost and Planning Factors , April 
1969 (Confidential). The portion cited is unclassified. 
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is best estimated as a function of the number of flying hours and that 
the function is linear. For this reason, the computer program calcu- 
lates the estimated aircraft maintenance materials cost by multiplying 
the number of flying hours by the. materials cost per flying hour for 
tl;e particular aircraft. This cost factor is specified by ' jser of 
the model as an input. Thus, il the materials cost per flying hour 
changes, the user specifies the nc, value* However, the underlying 
functional relationship., which requires that the material costs be cal- 
culated as a linear function of the number of flying hours, is built 
into the model and cannot be changed by the user, 

RESOURCE CATEGORIES 

Three types of resources are identified: manpower, eqjipment, and 

facilities. Manpower includes the flight, simulator, academic and mil- 
itary training instructors; maintenance personnel for the aircraft and 
simulators; administrative personnel; and those who perform supply, 
transportation, medical^ f acilities-maintenance , and other base-support 

functions. Equipment includes aircraft, simulators, and auxiliary 

** , * 

training equipment, aerospace ground equipment (AGE) and base-support 
equip ent. Facility items explicitly recognized are runways, simulator 
areas, classrooms, airmen dormitories, bachelor officer quarters (BOQ) , 
and family housing* 

CCST CONCEPTS 

The model incorporates three costing principles or concepts that 
are basic to most militaiy costing studies* One important concept is 
the idea of analysis based on incremental costs. Another is that all 
categories of costs must be included in the incremental cost computa- 
tions* Also, the model does not provide for any cost amortizations. 



Rather than as a function of some other parameter such as number 
of sorties or number of aircraft on hand. 

**AGE la testing and handling equipment used in aircraft mainte- 
nance and refueling* 
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Increroental Costs 

All costs computed by the model are Incremental to costs already 
incurred. The main purpose of the model is not to compute costs that 
already have been incurred as the consequence of past actions* Instead, 
the principal purpose is to provide a means of estimating the long- 
range impact of alternative policies and conditions or, stated differ- 
ently, the effect future decisions will have on costs. For that reason, 
the output of the model does not show, for example, the cost of air- 
craft already procured. 

I nclusion of Total Costs 

The model is designed to leflect total resources and costs; that 
is, any resources used and, consequently, any costs incurred for UPT 
are included. For example, costs of depot maintenance of training air- 
craft are included, although such costs are not funded through Air 
Training Command. Also, if a new training aircraft is procured, the 
cos t of that investment is shown. 

Co 8 1 Amortizations 

Costs in the UPT model are not amortized. Amortization refers to 
spreading capital costs over a number of years, usually over the years 
the capital item is expected to be used. Instead, the UPT model re- 
ports the entire investment cost in the year in which the capital item 
is delivered. Thus, if a new training aircraft is introduced into 
UPT, the procurement cost for each aircraft is reported in the year in 
which the aircraft is delivered. It follows that if one looks at the 
costs only for the year in which the procurement is made, the cost per 
graduate may appear abnormally high. 

Capital costs are not amortized within the model for two reasons. 
First , showing the cost of capital items in the year in which the items 
are delivered gives a useful approximation of the time when the funds 
would actually be spent. When considering a new UPT program with large 
expenditures for equipment, estimating the timing of costs can be very 
important. Second, it would be difficult to build into the model an 
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amortization scheme that would satisfy all users. Once the user ob- 
tains the annual costs reported by the model, he may apply, manually, 
any amortization rule he desires. For example, the long-run effect of 
a procurement of training aircruft can be obtained by manually comput- 
ing the average cost per graduate over the useful life of the aircraft. 

FLEXIBILITY OF INPUTS 

The user of the LPT model is given wide latitude in varying input 
data to define the training program the model is to simulate. Nearly 
any training syllabus that one may hypothesize may be entered as an 
input. New training aircraft and simulators may be assumed; and any 
number of flying, simulator, academic, and officer training hours may 
be used as inputs. Also, the rate at which a student can learn, which 
in part determines the length of each phase of training, may be varied. 
Moreover, the mix of the training that is accomplished at each train- 
ing base may be varied. For example, one may test the impact of tea r V 
ing phases I and II on one base and III on another. 

Also, the model uses many non-training parameters. These are v 
iables that affect resources and costs of training but are not direct 
related to training policy. One such parameter is the aircraft base 
maintenance personnel requirement per flying hour. By varying such 
parameters, the user may test the impact of policies related indire t 1 
as well as directly to training. 

The model accepts separate inputs for each phase of training, e<jo 
UPT base, and each year. In most cases, calculations are performed 
by phase, base, and year. 'The user may vary the number of phases, 
bases, and years. For example, a UPT course consisting of only two 
phases may be used. 

The input procedure is made simple because the user need 9pecif> 
only those inputs that change from one year to the next within a sing e 
computer run. Also, when entering Inputs for a new computer run, only 
the input values that vary from the previous run need be changed. 

*It is important to differentiate between these cost computations 
by phase, base, and year, on one hand, and the multiplication, for ex- 
ample, of one year * 8 training costs by the number of years modeled, 
on the other. 
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"PREFERENCE list" feature 

The training capacity of the UF1 system is explicitly considered. 
The user is allowed to increase the training capacity in any year by 
specifying additional runways, airspace, or training bases. In addi- 
tion, the user may use a "preference list" for additional capacity, 
that is , he may incorporate a list specifying, sequentially, the steps 
by which the required additional capacity is to be attained. This list 
is used as follows: For each year, the model computes the training 

capacity and compares this with the student load. If the training ca- 
pacity is insufficient in any given year, additions are made from the 
preference list in the order specified. For example, the first choice 
might be the addicion of a runway. If capacity is still insufficient, 
the second choice would be added, and so on, until either the capacity 
is adequate or the preference list becomes exhausted, in which latter 
case an error mes3age is printed. 

" automatic response 11 feature 

The model is constructed so that it responds automatically to re- 
source requirements; that is, automatically fills any shortages in per- 
sonnel, aircraft, simulators, classrooms, and space for simulators. 

For example, if the inventory of aircraft in any year is insufficient, 
the model assumes that additional aircraft are to be purchased and the 
appropriate procurement costs are incurred. If the user did rot wish 
to have training aircraft purchased, he then may make another computer 
run after changing an appropriate input, say, for example, the aircraft 
utilization rate. 

Provisions in the model for these kinds of automatic responses to 
needed increases in resources enable the user to obtain as much infor- 
mation as possible from a given run before introducing different inputs 
for a new one. 



LIMITATIONS 

The following variables are limited in their ranges of values: 
The number of training phases is between 1 and 3, the number of bases 
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between 1 and 15, and the number of years between 1 and 20. The UPT 
course length is limited to two years. 

The model is constructed to simulate the training program speci- 
fied by the user. It is a deterministic model rather than an optimi- 
zation model and, hence, it does not provide an optimum choice, speci- 
fied by the user, such as minimum training costs. An example of this 
limitation is the manner in which the model responds to the preference 
list routine for adding capacity. If the first of the specified pref- 
erences is to add a base, it will be added even though additional ca- 
pacity is needed for only one student. In this and other such cases, 
the model will not attempt to choose the optimum course of action. In- 
stead, it simulates whatever courses of action the user specifies. 

Another limitation concerns the averaging of values. Because the 
UPT model was developed for long-range planning, it operates in yearly 
increments. For this reason, many variables of the model are yearly 
averages. Although student strength may vary throughout a given year, 

the model computes only the average number of students undergoing train- 

* 

ing during the year. 

Still another type of limitation concerns the manner in which some 
data are aggregated. The aggregated data include cost as well as re- 
sources* For example, the element of cost that the model identifies 
as Sup plies and Services is estimated in total even though it includes 
such diverse items as refuse collection, electricity and gas, and food 
service. Similarly, the manning required for an air base group is es- 
timated in total without identifying the personnel by function (for 
example, transportation, air police, supply, and civil engineering). 

Limitations also result from the use of estimating relationships. 
Their use does not reault in precise estimates of resources or costs 
even though accurate data are used to determine the relationship. The 
possibility of obtaining an erroneous estimate ip greater if extrapo- 
lations are made beyond the range of the data from which the estimating 

*The average number of students undergoing training during a given 
year is generally referred to as the "student load." 
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relationship was derived. For example, the relationship of the number 
of aircraft maintenance personnel required per flying hour was devel- 
oped from UPT flying experience accumulated in previous years. This 
might not be a good predictor if the level of flying were greatly in- 
creased. This limitation should be recognized because the functional 
forms of the relationships are built into the model and cannot be 
changed by the user. 
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IV. USES OF THE UPT MODEL 

This section describes how the UPT model is used. First, its uses, 
both as an independent model and as one of the series of models devel- 
oped in the Pilot Training Study, are described* Next, an example is 
shown in which all the output tables of the model are presented, Fi- 
nally, the use of the model as a tool for sensitivity analysis is 
discussed. 

INDEPENDENT USE AND USE Wild OTHER MODELS 

The UPT model may be used in two ways. It may be used independ- 
ently to examine alternative ways to conduct UPT. It also may be used 
in conjunction with the PILOT, APT, and Survival School models (and 
with the cost-estimating methodology that is provided for estimating 
preconmissioning training costs) to estimate the overall impact of 
pilot training alternatives. 

When the models are used in combination, they are driven by inputs 
obtained from the PILOT model. When this is done, the combined models 
integrate the individual training programs into a simulation of the 
entire formal training process. The PILOT model calculates the flows 
of students through each training activity based on inputs specifying 
such things as the number of pilots required in cockpit positions, pi- 
lot retention rates, student attrition rates, and training times. 

These student flows are entered as inputs into the respective resource 
and cost models to determine their impact. In this way, interrelation- 
ships among the various training activities are explicitly considered. 
For example a decrease In the amount of cross-training of pilots from 
desks to cockpits may increase the requirement for pilots to be ob- 
tained from UPT. In turn, an increase in UPT production may require 
an increase in pre commissioning training. The models, in combination, 
form a mechanism that may be used to estimate resources required for 
the various training activities and the total cost of formal pilot 
training. 

On the other hand, the UPT model may be used independently to ex- 
amine UPT alternatives while ignoring their effects on other training 
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actlviticF . For instance, one may be interested only in the effect 
that a lengthening of the UPT training period would have on UPT course 
cos ts • If the UPT course were lengthened by increasing the syllabus 
flying hour requirement; the UPT model would show the many effects upon 
undergraduate pilot training. That is, if the graduate requirement 
were to remain the same, the student load would have to be increased. 
Then, more flying hours would be logged each year and more flight in- 
structors and maintenance personnel would be required. Possibly addi- 
tional aircraft would be needed, and procurement costs would be incurred. 
Also, the additional personnel would increase pay and training costs- 

ILLUSTRATIVE EXAMPLE 

An illustrative example of how the model is used to estimate the 
resources and associated costs of a given UPT system is presented here. 
For ease of illustration, this example consists of a single UPT base 
examined over a three-year period. For long-range planning, however, 
the user must examine the entire UPT system (i.e., all of the training 
bases) over a longer period of time — perhaps 5 to 20 years. 

Inputs are entered on standard 80-column punched cards. Volume V 

* 

of the study describes how the input values are arranged on the cards. 
(About 50 input cards were required for the example shown here, whereas 
about 250 would be required for a typical set of inputs for all UPT 
bases for 10 years.) 

Identical Inputs were entered /or each yterj results, therefore, 
are the same for each year. Output tables from this example are shown 
In Figs. 6 through 18 in the order in which the outputs are printed. 

The first tsble of output, shown in Fig. 6, presents a a man ary of 
the total training capacity of all UPT bases. Because this example 
consists of one hypothetical base, only that base is reflected in the 
total. 

Next, s tsble showing the capacity results for tv 'h base is printed. 
The tsble for the hypothetical base appears in Fig. 7. The results 

__ 

Sea triface. 
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UNDERGRADUATE PILOT TRAINING CAPABILITY SUMMARY 



MAXIMUM LOAD 

MAXIMUM STUDENT LOAD 
REQUlREO LOAO 

ACTUAL STUDENT LOAD 
SURGE STUDENT LOAD 
ACTUAL PLUS SURGE LOAD 



1970 


1971 


1972 


45 0 # 


450 . 


450 . 


393 • 


393 . 


393 . 


30 . 


30 . 


30 . 


423 . 


423 . 


423 . 



Fig. 6— First page of output, showing UPT student load 
capacity In summary for all bases 



1972 



UNOERGRAOUAT E PILOT TRAINING BASE CAPABILITY 
AIR FORCE BASE I 



1970 1971 



PHASE I 



RUNWAYS 

RUNWAYS AVAILABLE 

MINIMUM EFFECTIVE LAUNCH INTERVAL 



0 • 0 • 0 * 

0*0 0*0 0*0 



AIRSPACE 

AIRSPACES AVAILABLE 

MINIMVM EFFECTIVE LAUNCH INTERVAL 



0. 0 • u • 

0*0 0*0 0*0 



STUDENT LOAO 

MAXIMUM PHASE LOAO 

MAXIMUM COURSE LOAO SUPPORTABLE 



0* 0 • 0* 

0* 0 • 0* 



PHASE 2 



RUNWAYS 

RUNWAYS AVAILABLE 

MINIMUM EFFECTIVE LAUNCH INTERVAL 



I • 1 • I • 

3*000 3*0 JO 3.000 



AIRSF CE 

AIRSPACES AVAILABLE 

MINIMUM EFFECTIVE LAUNCH INTERVAL 



35. 35. 35. 

2.206 2.206 2.206 



STUDENT LOAD 

MAXIMUM PHASE LOAO 

MAXIMUM COURSE LOAO SUPPORTABLE 



100. I BO. IBS. 

490. 490. 498. 



PHASE 3 



RUNWAYS 

RUNWAYS AVAILABLE 

MINIMUM EFFECTIVE LAUNCH INTERVAL 



1. I. I. 

3.000 3.000 3.000 



AIRSPACE 

AIRSPACES AVAILABLE 

MINIMUM EFFECTIVE LAUNCH INTERVAL 



30. 30 . 30. 

2.500 2.500 2.500 



STUDENT LtAO 



MAXIMUM PHASE LOAD 


206. 


206. 


206 


MAXIMIM COURSE LOAO SUPPORTABLE 


450. 


450* 


450 


COURSE 


MAXIMUM STUOENT LOAO 


450. 


450. 


450 


ACTUAL STUOENT LOAO 


393. 


393. 


393 



O 
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Fig. 7 — Second page of output showing UPT capacity for AFB 1 
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indicate that for both Phases II and III, runways are the constraining 
factor because the minimum effective launch interval constrained by 
runways is greater than the launch interval constrained by airspace. 
Phase II can support a load of 498 students; Phase III only 450. 

The third table of output, shown in Fig. 8, contains information 
about the content and duration of the course and the number of students 
entering, number graduating, ar. d the student load. The model uses in- 
put data concerning course duration (flying, simulator, academic and 
officer training hours) and the number of graduates required to calcu- 
late the required number of entering students and the student load. 

At this point, attention should be called to the effects of round- 
ing. The model operates as if most items (including days, people, air- 
craft, and simulators) have fractional parts. These fractional values 
are rounded when printed in output tables. Because most items are 
summed by the computer in unrounded form, the printed sum is often some- 
what different from the total of the individually rounded items. In 
this illustration, summing the rounded calendar days of each phase 
yields 373 rather than the 372 shown. 

Manpower tables are printed for each base. As illustrated in 
Fig. 9, the printout shows the numbers of persons assigned to each or- 
ganizational unit. The personnel totals are also displayed by type 
(officers, airmen, civilians), by phase, and by students and permanent 
party. The results show that an estimated 2359 permanent party per- 
sonnel are needed to train an average load of 393 students. 

Figure 10 givea information about the aircraft for each phase of 
the UPT program. It shows the aircraft requirement, the beginning-of- 
year inventory, and the inventory change during the year. In this ex- 
ample, no aircraft are added because the inventory of each phase air- 
craft, less the attrition, exceeds the stated requirement. 

One table of simulator information is produced for each base (see 
Fig. 11). It is similar to the aircraft table, except that attrition 
does not apply. 

The remaining tables present the costs of the UPT program. Since 
these are only illustrative examples, the costs are hypothetical and 
should not be taken to be eatimates of the present program. 
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UNDERGRADUATE PILOT TRAINING PROGRAM 



1970 1971 1972 

COURSE SYLLABUS 



FLYING HOURS ' 



PHASE 


1 


30.0 


30.0 


30.0 


PHASE 


2 


90.0 


90.0 


90.0 


PHASE 


3 


120.0 


120.0 


120.0 


TOTAL 




240.0 


240.0 


240.0 


SIMULATOR 


HOURS 








PHASE 


1 


0.0 


0.0 


0.0 


PHASE 


2 


18.0 


18.0 


18.0 


PHASE 


3 


24.0 


24.0 


24.0 


TOT AL 




42.0 


42.0 


42.0 


ACADEMIC 


TRAINING HOURS 








PHASE 


1 


62.0 


62.0 


62.0 


PHASE 


2 


147.0 


147.0 


147.0 


PHASE 


3 


90.0 


90.0 


90.0 


TOTAL 




299.0 


299.0 


299.0 



OFFICER TRAINING HOURS 
PHASE l 
PHASE 2 
PHASE 3 
TOTAL 

COURSE DURATION 

CALENDAR DAYS 
PHASE 1 
PHASE 2 
PHASE 3 
TOTAL 

STUDENTS 

STUDENT ENTRIES 

STUDENT LOAO ' 

PHASE 1 
PHASE 2 
PHASE 3 
TOTAL 

UPT GRACUATES 



38.0 


38.0 


38.0 


47.0 


47.0 


*7.0 


90.0 


90.0 


90.0 


175.0 


175.0 


175.0 



53. 


53. 


53. 


137. 


137. 


137. 


183. 


183. 


183. 


372. 


372. 


372. 



*71. 


471. 


*71. 


65. 


65. 


65. 


1*9. 


149. 


L*9 . 


180. 


1 80 c 


180. 


393. 


393. 


393. 


350. 


350. 


350. 
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Flg.S— Third page of output, showing UPT syllabus, course duration 
.and numbers of students for all bases, by training phase 
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UNDERGRADUATE PILOT TRAINING MANPOWER 
AIR FORCE BASE I 





19T0 


1971 


1972 


OPERAT IONS 








STUDENTS 


393. 


393. 


393. 


PILOT TRAIN INC SQUAORONI SI 


183. 


183. 


183. 


STUDENT SQUADRON 


41. 


41. 


41. 


SIMULATOR BR/.ICH 


29. 


29. 


29. 


MAINTENANCE 








FI&D MAINTENANCE SQUADRON 


443. 


443. 


443. 


ORGANIZATIONAL MAINTENANCE SQUADRON 


344. 


344. 


344. 


ADMINISTRATIVE 








PILOT TRAINING WING 


164. 


164. 


184. 



(LESS SIMULATOR BRANCH) 
SUPPORT 



AIR BASE GROUP 


582. 


582. 


582 


US AF HOSP ITALIDI SPENSARY) 


154. 


154. 


154 


SUPPLY SQUAORON 


220. 


220. 


220 


SUPPORT SQUAORON 


9. 


9. 


9 


FIELO TRAINING SQUAORON 


9 • 


8 • 


8 


SUPPORT TENANTS 


163. 


163. 


163 



TOTALS 

PERMANENT PARTY BY TYPE 



OFFICERS 


330. 


330. 


330 


AIRMEN 


1475. 


14T5. 


1475 


CIV 1L UNS 


554. 


554. 


554 


TOTAL 


2359. 


2359. 


2359 


[MAN BIT PARTY BY PHASE 
PHASE l 


15. 


15. 


15 


PHASE 2 


460. 


460. 


460 


PHASE 3 


891. 


891. 


891 


NOT ASSIGNABLE BY PHASE 


993. 


993. 


993 


TOTAL 


2359. 


2359. 


2359 


AL MANPOWER 


STUDENTS 


393. 


393. 


393 


PERMANENT PARTY 


2359. 


2359. 


2359 


TOTAL 


2T52. 


2752. 


2752 



, , O -Fourth page of output showing UPT manpower requirements for AFR 1 

:KJl 



4Mb 



35 - 



UNDERGRAOUATE PILOT TRAILING AIRCRAFT 



REQUIREMENT 
PHASE 1 




1970 

14.9 


1971 

14.9 


PHASE 2 




5B.7 


58.7 


PHASE 3 




73.9 


73.9 


INVENTORY (BEGINNING OF YEAR) 
PHASE 1 


20.0 


19.7 


PHASE 2 




60.0 


59.6 


PHASE 3 




80.0 


78.5 


ADDITIONS BV USER (DURING 
PHASE 1 


YEAR) 


0.0 


0.0 


PHASE 2 




0.0 


0.0 


PHASE 3 




0.0 


0.0 


ADDITIONS BY MODEL (DURING 
PHASE 1 


YEAR) 


0.0 


0.0 


PHASE 2 




0.0 


0.0 


PHASE 3 




0.0 


0.0 


LOSSES FROM ATTRITION 
(DURING YEAR) 
PHASE 1 




0.3 


0.3 


PHASE 2 




0.4 


0.4 


PHASE 3 




1.5 


1 5 



Fig. 10 — Fifth page of output showing UPT aircraft 
requirements for all bases 





1972 



14.9 
58.7 

73.9 



19.5 

59.1 

77.0 



0.0 

0.0 

0.0 



0.0 

0.0 

0.0 



0.3 

0.4 

1.5 
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UNOERGRADUAT E PILOT TRAINING SIMULATORS 
AIR FORCE BASE I 











1970 


1971 


1972 


REQUIREMENT 












phase 


1 






0.0 


0.0 


O.o 


PHASE 


2 






4.8 


4.8 


4.8 


PHASE 


3 






5. 8 


5.6 


5.8 


INVENTORY 


t BEGINNING OF YEAR I 








PHASE 


1 






0.0 


0.0 


0.0 


PHASE 


2 






7.0 


7.0 


7.0 


PHASE 


3 






9.0 


9.0 


9.0 


ADDITIONS 


BY 


USER 


(DURING YEAR) 








PHASE 


1 






0.0 


0.0 


0.0 


PHASE 


2 






0.0 


0.0 


0.0 


PHASE 


3 






O.Q 


0.0 


0.0 


ADDIT IONS 


BY 


MODEL 


(DURING YEAR) 








PHASE 


1 






0.0 


0.0 


0.0 


PHASE 


2 






0.0 


0.0 


0.0 


PHASE 


3 






0. 0 


0.0 


0.0 



— Sixth page of output showing UPT simulator requirements 

for AFB 1 
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Figure 12 shows the costa for the sample base. Costs are shown 
for each cost element, then totalled by type (investment and operating) 
and phase. 

Next, the costs that are not allocated to any one of the bases 
are presented in a table. The unallocated costs consist mainly of RDT&E 
and aircraft investment coats as depicted in Fig. 13. Theee costs are 
all zero in this example. 

Costs are then shown by phase: Figure 14 (Phase I), Fig. 15 

(Phase II), and Fig, 16 (Phase III). Figure 17 shows the costs not al- 
located to any phase, i.e., the costs of operating non-training air- 
craft and of the fixed manpower requirements. 

Finally, a cost summary, shown in Fig. 18, is printed. It presents 
totals by type (RDT6E) , investment, operating), phase, and base. 

SENSITIVITY ANALYSIS 

Much can be learned by examining how the results of the computa- 
tions of the model vary as a given input value is varied. Analysis of 
this sort is generally referred to as sensitivity analysis. 

Two illustrations of how the model can be uBed for sensitivity 
analysis are presented below. In these exsmples, the entire UPT sys- 
tem is considered, and actual data are used. 

Fixed and Variable Costs 

One frequently-asked question concerns how UPT costs vary with a 
change in the number of graduates: Does the cost per graduate drop 

substantially if many more pilots are produced? What la the effect on 
per-graduate costs of adding a new UPT base? 

The model was exercised repeatedly with all inputs remaining un- 
changed except that the annual graduate requirement was varied from 
3100 to 5200, 

It was assumed that sufficient equipment and facilities (Includ- 
ing aircraft and training bases) were available to produce up to 5200 
graduates s year. The availability of equipment and facilities for 
UPT depends on the particular circumstances that exist within the Air 



47: 



i 



- 38 - 



UNOERGRAOUATE PILOT TRAINING COSTS (IN THOUSANDS OF DOLLARS! 



AIR FORCE 


8 AS E 1 
1970 


1971 


1972 


I. vestment 


SIMULATORS 


0. 


0. 


0. 


SIMULATOR SPARES 


0. 


0. 


0. 


TRAINING EQUIPMENT 


0. 


0. 


0. 


BASE SUPPORT EQUIPMENT 


0. 


0. 


0. 


FAC 1L IT IES 


NEW BASE CONVERSION 


0. 


0. 


0. 


RUNWAYS 


0. 


0. 


0. 


SIMULATOR 8UIL0INGS 


0. 


0. 


0. 


CLASSROOM BUILDINGS 


0. 


0. 


0. 


FLY. TRAIN. BASIC BLOGS. 


0. 


0. 


0. 


HOUSING 


0. 


0. 


0. 


OTHER 


0. 


0. 


0. 


STOCKS 


0. 


0. 


0. 


INITIAL TRAINING 


0. 


0. 


0. 


INITIAL TRAVEL 


0. 


0. 


0. 


OPERAT ING 

TRAINING A/C MAINTENANCE 


DEPOT MAINTENANCE 


1867. 


1867. 


1867 . 


BASE MATERIAL 


3378. 


3378. 


3378. 


CONTRACTED MAINTENANCE 


0. 


0. 


0. 


TRAINING A/C POL 


3031. 


3031 . 


3031 . 


SUPPORT A/C 0 AND M 


0. 


0. 


0. 


R AND R A/C 0 ANO M 


7*. 


7*. 


74. 



Fig. 12— Seventh and eighth pages of output showing 
UPT costs for AF8 1 




48 V,. : 



-39- 





1970 


1971 


197 


OPERATING (CONTINUED) 


SIMULATOR MAT. AND SERVS. 


26. 


26. 


26 


FACILITIES MAT. AND SERVS. 


1379. 


L 379 • 


13 79 


CONTRACTED FLYING TRAINING 
PAY AND ALLOWANCES 


264. 


264. 


264 


OFFICERS 


9760# 


9760. 


9760 


AIRMEN 


8U53. 


8853. 


3853 


CIVILIANS 


4043. 


4043. 


4043 


TRAINING 


1017. 


1017. 


1017 


TRAVEL 


681. 


681. 


681 


SUPPLIES AND SERVICES 


1099. 


1099. 


1099 


COST BY TYPE 


INVESTMENT 


0 . 


0 . 


0 


operating 


35471. 


35471. 


35471 


TOTAL 


j54 72 • 


35472. 


35472 


COST BY PHASE 


PHASE i 


1315. 


1315. 


1315 


PHASE 2 


8773. 


8773. 


8773 


PHASE 3 


16027. 


16027. 


16027 


NOT ASSIGNABLE TO PHASE 


9356. 


9356. 


9356 


TOTAL 


35472. 


35472. 


35472 



Ffg. 12— Continued 
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UNDERGRAOUATE PILOT TRAINING COSTS (IN THOUSANDS OF DOLLARS) 

NOT ASSIGNABLE TO BASE 



1970 1971 L 97 2 



RDT AND E 0. 0. 0. 

INVESTMENT 



TRAINING AIRCRAFT 
SUPPORT AIRCRAFT 
RESCUE AND RECOVERY A/C 
TRAINING A/C SPARES 
AEROSPACE GROUNO EQUIP. 



0. 

0. 

0. 

0. 

0. 



0. 

0. 

0. 

0. 

0 . 



OPERATING 

RECURRING MODIFICATIONS 0. 0. 0. 

COST BY TYPE 



RDT AND E 
INVESTMENT 
OPERATING 
TOTAL 



0 . 

0. 

0. 

0. 



0. 

0. 

0. 

0. 



0. 

0. 

0. 

0. 



COST BY PHASE 



PHASE : 

PHASE 2 
PHASE 3 

NOT ASSIGNABLE TO PHASE 
TOTAL 



0. 

0. 

0. 

0. 

0. 



0. 

0. 

0. 

0. 

0. 



0. 

0. 

0. 

0 . 

0 . 



Fig. 13— Ninth page of output, showing UPT costs not allocated to bases 
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UNDERGRAUUATE PILOT TRAINING COSTS UN THOUSANDS OF DOLLARSI 

PHASE 1 



1970 1971 1972 



ROT AND E 


0. 


Ob 


0 


INVESTMENT 


TRAINING AIRCRAFT 


0. 


Ob 


0 


SIMULATORS 


0. 


0. 


0 


SPARES 


AIRCRAFT 


0. 


0. 


0 


SIMULATOR 


0. 


0. 


0 


AEROSPACE GROUNO EQUIP. 


Ob 


0. 


0 


TRAINING EQUIPMENT 


Ob 


0. 


0 


BASE SUPPORT EQUIPMENT 


0. 


0. 


0 


RUNWAYS 


0. 


0. 


0 


STOCKS 


0. 


0. 


0 


initial TRAINING 


Ob 


0. 


0 


INITIAL TRAVEL 


0. 


Ob 


0 


OPERATING 


RECURRING MODIFICATIONS 
TRAINING A/C MAINTENANCE 


Ob 


0. 


0 


DEPOT MAINTENANCE 


Ob 


Ob 


0 


BASE MATERIAL 


0. 


0. 


0 


CONTRACTED MAINTENANCE 


0. 


0. 


0 


TRAINING A/C POL 


0. 


0. 


0 


SIMULATOR MAT. ANO SERVS. 


Ob 


Ob 


0 


FACILITIES MAT. ANO SERVS. 


29. 


29b 


29 


CONTRACTED FLYING TRAINING 


264. 


264. 


264 


PAY AND ALLOWANCES 


OFFICERS 


689. 


869. 


689 


AIRMEN 


46. 


46. 


46 


CIVILIANS 


44. 


44. 


44 


TRAINING 


5. 


5. 


5 


TRAVEL 


1. 


1. 


1 


SUPPLIES ANO SERVICES 
COST BY TYPE 


37. 


37. 


37 


RDT ANO E 


0. 


0. 


0 


INVESTMENT 


0. 


0. 


0 


OPERATING . 


1315. 


1315. 


1315 


TOTAL 


1315. 


1315. 


1315 
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““ Fig. M— Tenth page of output, showing DPT costs for training phase I 
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UNDERGRADUATE PILOT TRAINING COSTS (IN THOUSANDS OF DOLL AR S J 

PHASE 2 



1970 1971 1972 



RDT AND E 


0 . 


0 . 


0 


INVESTMENT 


TRAINING AIRCRAFT 


0 . 


0 . 


0 


SIMULATORS 


0 . 


0 . 


0 


SPARES 


AIRCRAFT 


0 . 


0 . 


0 


SIMULATOR 


0 . 


0 . 


0 


AEROSPACE GROUND EQUIP. 


0 . 


0 . 


0 


TRAINING EQUIPMENT 


0 . 


0 . 


0 


BASE SUPPORT EQUIPMENT 


0 . 


0 . 


0 


RUNWAYS 


0 . 


0 . 


0 


STOCKS 


0 * 


0 . 


0 


INITIAL TRAINING 


0 . 


0 . 


0 


INITIAL TRAVEL 


0 . 


0 . 


0 


OPERATING 


RECURRING MODIFICATIONS 


0 . 


0 . 


0 


TRAINING A/C MAINTENANCE 


DEPOT MAINTENANCE 


315. 


315. 


315 


BASE MATERIAL 


1261. 


1261. 


1261 


CONTRACTED MAINTENANCE 


0 * 


0 . 


0 


TRAINING A/C POL 


86 7* 


867. 


867 


SIMULATOR HAT. AND SERVS. 


11. 


11. 


11 


FACILITIES MAT. AND SERVS. 


210. 


210. 


210 


CONTRACTED FLYING TRAINING 


0 . 


0 . 


0 


PAY ANO ALLOWANCES 


OFFICERS 


3321. 


3321. 


3321 


AIRMEN 


1670. 


1670. 


1670 


CIVILIANS 


615. 


615. 


615 


TRAINING 


206. 


206. 


206 


TRAVEL 


35. 


35. 


35 


SUPPLIES AND SERVICES 


262. 


262. 


262 


COST BY TYPE 


ROT ANO E 


0 . 


0 . 


0 


INVESTMENT 


0 . 


0 . 


0 


OPERATING 


8773. 


8773. 


0773 


TOTAL 


8773. 


6773. 


8773 



ERJC Fig. 15— Eleventh page of output, showing UPT costs 

boot ’ for training phase n 
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UNDERGRADUATE PILOT TRAINING COSTS (IN THOUSANDS OF OOLLARS) 

PHASE 3 





1970 


1971 


197; 


ROT AND E 


0 . 


0 . 


0 


INVESTMENT 


TRAINING AIRCRAFT 


0 . 


0 . 


0 


SIMULATORS 


0 . 


0 . 


0 


SPARES 

AIRCRAFT 


0 . 


0 . 


0 


SIMULATOR 


0 . 


0 . 


0 


AEROSPACE GROUNO EQUIP. 


0 . 


0 . 


0 


TRAINING EQUIPMENT 


0 . 


0 . 


0 


BASE SUPPORT EQUIPMENT 


0 . 


0 . 


0 


. RUNWAYS 


0 . 


0 . 


0 


STOCKS 


0 . 


0 . 


0 


INITIAL TRAINING 


0 . 


0 . 


0 


INITIAL TRAVEL 


0 . 


0 . 


0 


OPERATING 


RECURRING MODIFICATIONS 


0 . 


0 . 


0 


TRAINING A/C MAINTENANCE 


DEPOT MAINTENANCE 


1552. 


1552. 


1552 


BASE MATERIAL 


2 lit. 


2116. 


2116 


CONTRACTED MAINTENANCE 


0 . 


0 . 


0 


TRAINING A/C POL 


2163. 


2163. 


2163 


SIMULATOR MAT. ANO SERVS. 


15. 


15. 


15 


FACILITIES MAT. ANO SERVS. 


354. 


354. 


354 


CONTRACTED FLYING TRAINING 


0 . 


0 . 


0 


PAY ANO ALLOWANCES 


OFFICERS 


4046. 


4046. 


4046 


AIRMEN 


3517. 


3517. 


3517 


CIVIL IANS 


1354. 


1354. 


1354 


TRAINING 


400. 


400. 


400 


TRAVEL 


67. 


67. 


67 


SUPPLIES ANO SERVICES 


443. 


443. 


443 


COST BY TYPE 


ROT ANO E 


0 . 


0 . 


0 


INVESTMENT 


0 . 


0 . 


0 


OPERATING 


16027. 


16027. 


16027 


TOTAL 


16027. 


16027. 


16027 



ERJC Fig. 16 — ^Twelfth page of output, showing UPT costs 

for training phase m 
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UNDERGRADUATE PILOT TRAINING COSTS (IN THOUSANDS OF DOLLARS) 

NOT ASSIGNABLE TO PHASE 



INVESTMENT 


1970 


1971 


1972 


SUPPORT AIRCRAFT 


0. 


0. 


0. 


RESCUE AND RECOVERY A/C 


0. 


0. 


0. 


BASE SUPPORT EQUIPMENT 


0. 


0. 


0. 


FACILIT IES 


NEW BASE CONVERSION 


0. 


0. 


0. 


SIMULATOR BUILDINGS 


0. 


0. 


0. 


CLASSROOM BUILDINGS 


0. 


0. 


0. 


FLY. TRAIN. BASIC BLOGS. 


0. 


0. 


0, 


HOUSING 


0. 


0, 


0. 


OTHER 


0. 


0. 


0. 


STOCKS 


0. 


0. 


0. 


INITIAL TRAINING 


0. 


0. 


0. 


INITIAL TRAVEL 


0. 


0. 


0. 


OPERATING 


SUPPORT A/C 0 ANO M 


0. 


0. 


0. 


R ANO K A/C 0 ANO M 


74. 


74. 


74. 


FACILITIES HAT. ANO SERVS. 


786. 


786. 


786. 


PAY ANO ALLOWANCES 


OFFICERS 


1503. 


1503. 


1503 . 


AIRMEN 


3621. 


3621. 


3621. 


CIVILIANS 


2029. 


2 029. 


2029. 


TRAINING 


407. 


407. 


407. 


TRAVEL 


578. 


578. 


578. 


SUPPLIES ANO SERVICES 


357. 


357. 


357. 


COST BY TYPE 


INVESTMENT 


0. 


0. 


0. 


OPERATING 


9356. 


9356. 


9356. 


TOTAL 


9356. 


9356. 


9356. 




Fig. 17— Thirteenth page of output, showing UPT costs 
not allocated to training phases 

5 * 
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undekgraduate PILOT training cost summary 

(IN THOUSANDS OF OOLLARS! 



1970 1971 1972 



COST BY TYPE 

ROT AND E 
INVESTMENT 
OPERAT 1NG 
TOTAL 

COST BY PHASE 

PHASE 1 
PHASE 2 
PHASE 3 

NOT ASSIGNABLE TO PHASE 
TOTAL 

COST BY BASE 
BASE 1 

NOT ASSIGNABLE TO BASE 
TOTAL 



0 . 0 . 0 . 

0 . 0 . 0 . 

35472. 35472. 35472. 

35472. 35472. 35472. 



1315. 1315. 1315. 
8773. 8773. 8773. 
16027. 16027. 16027. 

9356. 9356. 4356. 
35472. 35472. 35472. 



35472. 35472. 35472. 

0 . 0 . 0 . 

35472. 35472. 35472. 



Fig. 18— Fourteenth page of output, showing UPT costs 
in summary for all bases 
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Force at any given time. The purpose of this analysis is to determine 
the production-cost relationship that exists (as UPT is currently con- 
ducted) regardless of the availability of equipment and facilities. 
Investment costs, therefore, were excluded from these computations of 
per-graduate costs. 

The relationship between the UPT production level and UPT per- 
graduate costs was determined by plotting the per-graduate cost obtained 
from the output of the model against the production from 3100 to 5200. 
The results are shown in Fig. 19. The cost per graduate declines rela- 
tively rapidly until the UPT system reaches its capacity, but when a 
new base is opened to provide the necessary additional capacity, the 
cost per graduate jumps, reflecting the immediate effect of the increase 




Number of graduates par year 



Fig. 19— Cost per UPT graduate (in percent) as a function 
of the number of graduates: Detailed pattern 
( 3100 graduates = base of 100%) 
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in fixed operating coats occasioned by the new base. The saw-tooth 
pattern in Fig. 19 iB not uniform because bases have different oper- 
ating costs and capacities , and because the fixed costs are spread over 
different numbers of students. 

The fluctuations shown in Fig. 19 should not obscure the fact that 
the cos t per graduate declines only slightly as the number of graduates 
is Increased. As shown in Fig. 20, an increase from 3100 to 5200 re- 
sulted in a decrease of less than three percent. 




Fig. 20— Cost per UPT graduate (in percent) as a function 
of the number of graduates: General effect 
( 3100 graduates - base of 100%) 



o 
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TraininA Capacity 

Adding a new base is not the only way to increase the capacity of 
UPT. Four other methods are as follows: 

1. Decrease the syllabus flying hour requirement. 

2. Increase the number of training days per week. 

3. Increase the sortie length. 

4. Decrease the number of aborted takeoffs. 

The model was exercised repeatedly, allowing each of these four vari- 
ables to decrease (or increase) by as much as ''•O percent of Its orig- 
inal value. The resulting Increases in production capacity are shown 
In Fig, 21. The figure indicates that DPT production capacity is more 
responsive to a change in the syllabus flying hour requirement or in 
the number of training days per week than t^ an equal-percentage change 




Fig. 21 — Percent increase in I'PT production capacity 
as a function of changes in several variables 



o 
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in the sortie length or in the number of aborted takeoffs. Training 
capacity increases ac an accelerated rate as the syllabus flying hour 
requirement decreases. As the decrease in the flying hour requirement 
approaches 100 percent, capacity approaches infinity. 

Capacity increases proportionately with an increase in working 
days per week. The 40 percent increase shown in Fig. 21 represents a 
change from a 5-day week to a 7-day week. 

As the sortie length is increased from its present length, capac- 
ity first increases, then decreases. When the sortie length is in- 
creased, fewer sorties are flown. Therefore, each student requires 
fewer launch intervals. However, the time available for takeoffs is 
the number of daylight hours leas me sortie length at the end of the 
day. This determines the lctest time that the last flight of the day 
may be launched if it is to return for a daylight landing. Thus, there 
i 8 a point beyond which sortie lengths cannot be increased without loss 
of daylight hours and, consequently, decrease in training capacity. 

Capacity varies linearly with a decrease in the number of aborted 
takeoffs. Capacity is relatively insensitive to a change in aborted 
takeoffs because the percentage of takeoffs that are aborted is rela- 
tively small. 

Figure 'U shows the effects of changes only in variables on UPT 
production capacity. Other consequences, such as the effect on cost and 
and possibly on Che quality of pilots produced, are not considered. 
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V. DETAILED DESCRIPTION OF THE UPT MODEL 



In this section! the UPT model in discussed in detail. Calcula- 
tions are discussed in the order in which they are made in the model, 
and simplified flow diagrams are presented. The complete flowcharts 

(including all equations) from which the UPT computer program was writ- 

* 

ten are presented in Volume V of the study. 

The UPT model has seven parts, or segments, as follows: 

Segment 

1. Course length 

2. student load 

3. Training capacity 

4. Manpower 

5. Equipment 

6. Facilities 

7. Cost 

Each segment consists of the inputs and calculations of one stwp in es- 
timating the resources and costs of UPT. An extremely simplified flow 
diagram of the mod€*l is shown in Fig. 22. The seven segments are proc- 
essed in the order listed above. Upon the completion of Segments 3 
through 7, output is printed describing the results to those points. 

The output that follows Segment 6 is a "dump,” rather than an out- 
put table like those shown in Section IV. A dump contains a list of 
the values of all variables calculated in a particular segment of the 
model. If the user of the model desires , he may also have dumps 
printed immediately ahead of the output tables following Segments 3, 

5, and 7. A dump can aid the user in determining how numbers found 
in the output tables were derived. 

SEGMENT 1: COURSE LENGTH 

In Segment 1, the length of each training phase is calculated and 
then summed to obtain the length of the entire UPT course. A simpli- 
fied flow diagram of this process is depicted in Fig. 23. 



See Preface. 




6(F 







Fig. 22 — Simplified flow diagram of the UPT model 
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Fig. 23 — Simplified flow diagram of Segment One-. Course Length 



- 53 - 



The model computea the length of each phase as the sum of two pe- 
riods of time, arbitrarily designated as the ground training period 
and the flight training period. The ground training period is defined 
as one in which n o flight training is given, i.e., it may consist of 
any combination of ground training activities (e.g., orientation ses- 
sions, classroom instruction, simulator training, drill and physical 
training). It includes no airborne training and, hence, may be sched- 
uled without regard to weather. (Currently, ground training, as de- 
fined here, is given only during the first week of Phase I training.) 
The second of the two time periods, designated as flight training, com- 
mences on the day that flight training starts and continues to the end 
of the phase. This feature was incorporated in the model for two rea- 
sons: One, because the first week of Phase I instruction, as it is 

currently given, does not include any flight training. Two, because 
there is a possibility, however remote, that the user of the model may 
wish to provide a longer period of Phase I ground training or he may 
wish to provide a period consisting exclusively of ground training in 
the other phases. 

The length of the ground training period (in training days) for 
esch phase is specified by the user. 

The number of flying training days in the phase may be determined 
in either of two ways. For each year, the user has the option of (a) 
specifying the number of calendar days in each phase, or (b) allowing 
the model, first, to compute the number of working days In each phase 
and, then, to convert this to the number of calendar days. 

If the phase length is computed by the model, it is computed as 
the greater of (a) the phase length constrained by the average number 
of flying hours a student can fly per day and the syllabus flying-hour 
requirement, and (b) the phase length constrained by the total time al- 
lotted each day for all aspects of training, including time spent in 
such activities as flight briefings and debriefings. Next, the number 



The maximum rate at which he can effectively absorb flying 
training. 
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of flying-training working days (if the number of flying-training work- 
ing days were computed by the model) and the number of ground training 
working days are converted to calendar days on the basis of the number 
of working days per year. The number of working days per year is cal- 
culated from inputs for the number of working days per week and the 
number of holidays per year. The numbers of academic training and fly- 
ing training calendar days are summed, yielding the total number of 
calendar days in the phase. 

To illustisce the calculation of the phase length: If the flying 
hour requirement of the phase were 95 hours and the maximum flying 
training hours per working day per student were 0.95, the number of 
flying training working days constrained by flying would be 100 days 
(95/0.95 =* 100). If the total number of training hours were 720 and 
the working hours per day were 8, then the working days per phase con- 
strained by the working hours per day would be 90 days (720/8 « 90). 

The longer of the two training times, 100 days, would be the number of 
flying training working days required for that phase. If there were 
250 working days in the year, 1^6 flying training calendar days would 
be required (100 x [365/250] » 146). Assuming that 15 ground training 
working days are specified, 22 ground training calendar days would be 
required (15 x [365/250] » 22). The total phase length would be 168 
calendar days. After the length of each phase has been determined, the 
days per phase are summed to obtain the course length. The course 1 
length is determined for each year before proceeding to the next segment. 

SEGMENT 2: STUD EOT LOA D 

Figure 24 shows a simplified flow diagram of Segment 2. In this 
segment, the average number of students undergoing training during a 
given year (the student load) is computed. The computation c* student 
load is very important, because most of the resources and costs of OPT 
are a function of the number of students being trained. 

An implicit assumption of the model is that students enter and 
graduate in a smooth flow over time, rather than entering and graduating 
in classes. Figure 25 illustrates the assumed flow of 4000 students 
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Fig. 24— Simplified flow diagram of Segment Two: Student Load 
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Fig. 25— The flow of all UPT students 
graduating in year 3 

graduating sometime during year 3 if the course length is 1.5 years. 
(Attrition is ignored in this example.) Students who begin entering 
midway through year 1 will graduate at the beginning of year 3. Stu- 
dents graduating at the end of year 3 will have entered midway through 

year 2. It follows that if 4000 students graduate during year 3, half 

* 

of them must have entered in year 1 and half in year 2. 

The first 9tep in calculating the student load is to compute the 
total number of students who must enter UPT each year, ignoring attri- 
tion. The number is determined on the basis of the course length cal- 
culated in Segment 1 and the graduate requirements specified by the 
us> r. As an example, suppose the course length is 1.5 years, the grad- 
uate requirement in year 3 is 4000, and the graduate requirement in 
year 4 is 3000. The calculation of the number of entries in year 2 
to meet these requirements (ignoring attrition) is shown in Table 7. 

As demonstrated above, half of the students graduating in year 3, or 
2000, will enter in year 2. Similarly, half of those graduating in 
year 4, or 1300, will enter in year 2. Thus, the total number of stu- 
dents entering in year 2 will be 3500. 



In actual practice, students enter in groups and the groups vary 
somewhat in sifce. 
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Table 7 



CALCULATION OF NUMBER OF STUDENTS ENTERING 
IN YEAR 2 (EXCLUDING ATTRITION) TO MEET 
REQUIREMENTS FOR GRADUATES 





Year 1 


Year 2 


Year 3 


Year 4 


Course length (years) 
Graduate requirement 






1.5 

4000 


1.5 

3000 


Entering students graduating 
in year 3 


2000 


2000 





— 


Entering students graduating 
in year 4 


— 


1500 


1500 


— 


Total year 2 entries, 
excluding attrition 




3500 







Next, the required nuuber of OTS entries is calculated, with al- 
lowance being made for attrition. The number of entries from each of 
the non-OTS sources (Academy, ROTC, rated on active duty, non-rated on 
active duty, and other) is specified by the user. The number of grad** 
uates to be obtained from these non-OTS entries is computed on the 
basis of the course attrition rates. The computed number of graduates 
frcm these sources is then subtracted from the total number of gradi- 
ates required, to obtain the graduate requirement to be filled from 
OTS* This method of computing the OTS entry requirement is the same 
as shorn in Table 4. 

To continue the Table 7 example, asaume that 2500 persons will 
enter UPT in year 2 from non-OTS sources, and that their attrition rates 
are ail 20 percent. Then, 2000 of the non-OTS entrants in year 2 will 
graduate* The additional 1500 graduates must come from OTS entrants. 
Assuming the OTS attrition rate is 30 percent, 2143 OTS entries will 
be needed in year 2 (150O/.7O - 2143). 

It is theoretically possible that the number of graduates required 
from OTS as computed by the model vill be less chan zero. If this hap- 
pens, the number of entries from ROTC fs reduced, and the OTS entry 

* 

See Sources of Stu dents , p. 8* 
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requirement is set to zero. If ROTO entries are reduced to zero arid 
the OTS requirement remains negative, an error message results , and 
no further calculations are made. 

Next, for students who graduate within the same year simple av- 
erage is taken of the number of students entering a rhr. e and the num- 
ber graduat5ng from tire phase based on the 3tudent attrition rate? for 
each phase. This is the "ent ry-graduate n average. dor ^..jinple, if 
4500 students must enter Phase III in order to graduate 4^00 in year 3, 
the Phase IIj. entry-graduate average for year 3 graduates is 4100. 

Xn effect, the model assumes that half of the attrition within a 
given phase occurs at the beginning of the first day and half at the 
end of the last day. Ohus, it is assumed that 4100 students will be 
undergoing Phase III t reining throughout the entire pha* « n reality, 
4200 students would begin Phase III; then, the number of students would 
diminish day by day until on the last day only 4000 remained. Because 
attrition is assumed to occur at only the beginning and end of a phase, 
the calculations of the model are greatly simplified. Attrition com- 
puted in this manner results in only a 1 to 2 percent difference in 
jtudent load from that obtained by computing attrition as it actually 
occurs. 

Next, the student loads resulting from UPT graduate requi remen ts 
for a given year are calculated. To illustrate the calculation of the 
?hase III load resulting from students graduating in year 3, assume 
that the Phase III ent ry-graduate average for year 3 graduates is 4100 
and the length of Phase III is 0.5 year. Figure 26 illustrates the 
assumed fluw within Phas~ III cf students graduating in year 3. The 
load varies from 0 to midyear to 2050 at the end of the year, because 
half of the Phase III entry-graduate average is assumed to enter in 
Year 2 and half in year 3. The average Phase III, year 2 load for 
graduat e of year 3 is 512 student years (1/2 x 1/2 x 2050^, represented 
by the area under the curve in year 2. 

The 40o0 graduates of year 3 create student loads in Phases I and 
II also. If the course were 1.5 years in length, the Phase I load for 
graduates of year 3 would extend backwards into year 1. 



o 

ERIC 




4000 




Fig. 26— The flow of Phase-K students 
graduating in year 3 

To determine the total student load for each phase and year, the 
model computes -he loads due to graduates of year 1, year 2, year 3, 
and ao on, until the last year of the model. In this manner, the model 
calculates the student loa''. within each phase and year due to student- 
graduating each year. Then, the student loads within each year are s 
sus&ed for each phase* To Illustrate, consider the example of Fig. 2C. 
A Phase III student load of 312 was created in year 2 due to year 3 
graduates. Ax' additional amount of Phase III load would be created In 
year 2 duo to year 2 graduates. The model sums these two amounts to 
obtain the total Phase III student load in year 2. 

Finally, the total UPT student load for esch year is calculated 
by summing the student loads of all the phases. 

SEGMENT 3: TRAINING CAPACITY 

In Segment 3, the training capacity of the UPT system, in terms 
of maximum student load, is calculated. It is compared with the re- 
quired student load calculated in Segment 2, and additional capacity 
is sdded if needed. Ifhen sufficient capacity is obtained, the total 
student load is apportioned to lha UPT bases. A simplified flow dia- 
gram of Segment 3 appears in Fig. 27. 
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Fig. 27— Simplified flow diagram of Segment Three: Training Capability 
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First, the capacity of a phase on a given base is calculated. As 
an example, the capacity of Phase II on UPT Base 1 represents the max- 
imum number of Phat'e II students that facilities for Phase II training 
on Base 1 can accommodate. The training capacity of a given phase and 
UPT base is assumed to be subject to two constraints; the number of 
runways and the amount of airspace. It is assumed that any other re- 
sources, such as instructor pilots, aircraft, simulators, and class- 
rooms, are automatically supplied as needed and that the appropriate 
* 

costs are charged. 

The two constraints are compared as they affect the minimum obtain- 
able launch interval--the interval that must be maintained between suc- 
cessive takeoffs. The launch interval constrained by runways is the 
minimum interval that the base’s air traffic control system can main- 
tain on each runway. It is multiplied by the number of runways used 
for the phase to obtain the effective launch interval constrained by 
runways. The effective launch interval constrained by air space Is a 
function of the riaximum number of aircraft the base's allotted airspace 
can accoc*oo<jat'£ . It is calculated by dividing the number of flying 
areas aval labia by the average sortie length. The greater of the two 
launch Intervals thus calculated is equated to the minimum obtainable 
launch interval for the given phase and base. 

Ne<t> the dally student sortie capability, i.e., the maximum nuu~ 
ber of student sorties that can be flovn during any day, is computed 
from the effective launch interval and from inputs specifying the num- 
ber of daylight heure per day, the percentage of sorties flown by other 
than students, the percentage of days with weather suitable for flying, 
and the percentage of sorties not flowt because the preflight checkout 
was not satisfactorily completed. Ihe sor tie-per- training-day require- 
ment per student, i.e*, thn nu.nber of sorties required to be flovn by 
a student each training dsy, is calculated from the f lylng-hour-per- 
tralnlng-day requirement computed In Segment 1, the sortie length, and 
the percentage of student sorties that are flovn during daylight ho^rs. 

The maximum r tudent load for the phase and bass is calculated by 
dividing the student sortle-pcr-day capability by the aortle-per-day 
requirement per student and multiplying the result by a factor that 

*See p. 25, Automatic Response) Feature . 
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adjusts for the seasonal var-.ari.on in flyable weather. For example, if 
the daily student sortie capability for Phase II on Base 1 were 375 
sorties per day, the sor Lie-per- training-day requirement were 1 sortie 
per student and the seasonal variation factor were .80, the maxirrum 
Phase II load on Base 1 would be 300 students ([375/1] x ,80 = 300), 

At this point, the model checks an indicator value specified by 
the user to determine whether the UPT course is "cousolida ted . “ The 
course is referred to as consolidated if all phases are taught at each 
UPT base and students remain at the base throughout the entire course, 
as is currently done. It is not consolidated if some portion of the 
nurse is not tcught at each base. 

The capacity of a consolidated UPT system is different from one 
that is not consolidated. If the course is consolidated the numbers of 
students in each phase on a given base must be in the same ratio as the 
number of students in each phase within the entire UPT course. Other- 
wise, students could not remain at a single base throughout the course. 
For example, if the total UPT student load for Phases I, IT, and III 
were 1000, 2000, and 3000, respectively, the numbers of students on 
each base would have to be in the ratio of 1 to 2 to 3. If a given 
base has the capacity in each of Phases II and III for 300 students, 
no more than 200 Phase II students could be accommodated, because the 
ratio of Phase II load to Phase III load must be 2 to 3 . 

Thus, if the course is consolidated, the model calculates, for the 
given base, the course load that the given phase can support. The course 
load supportable is computed by dividing the capacity of the phase and 
base by the percentage of total UPT students in that phase. Us:lng t fie 
previous illustration, if the Phase II capaciLv of a particular base 
is 300 and Phase II students comprise 33 percent of the total UPT load 
(2000/6000 = 33%), Phase II can sipport a total course load of 900 stu- 
dents (300/. 33 * 900) on that base. 

The course load supportable on a given base i9 calculated for each 
phase. Then the capacity of the base Is detarmins by equating it to 




Although the present UPT course is consolidated, a system that is 
not conso 1 ida ted has often been suggested as an alternative. 
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the smallest course load supportable by all the phases. In the ex mple, 
Phase II can support a load of 900 and Phase III can support a loaa jf 
600 (300/. 50 = 600), Therefore, assuming the Phase I capacity is un- 
limited because this phase is conducted off base by civilian contrac- 
tors, the capacity of the UPT base would be 600 students. After the 
capacity is calculated for each training base, the capacity of the en- 
tire UPT system is computed by summing the capacities of all bases. 

If OPT is not consolidated, the capacity of each base is simply 
the sum of the individual phase capacities for that base. When IJPT is 
not consolidated, the Individual base capacities are not used in com- 
puting the total UPT capacity, but they are used in assigning students 
to each of the bases. 

Next, the capacity of a given phase is calculated for the total 
of all of the UPT bases. This is done by summing the phase capacity 
of all bases for a given phase. For example, if the UPT system contained 
10 bases and their Phase II capacity were 300 each, the total Phase II 
load would be 3000. The total load of each phase is calculated in the 
same manner. Then the total UPT student load supported by each phase 
is determined by dividing the capacity of the phase by the percentage 
of total students in that phase. Using the previous example, Phase II 
could support a total load of 9000 students (3000/. 33 13 9000). If the 
Phase II capacity were 4000, Phase III could support a total load of 
8000 (4000/. 50 » 8000). 

The total UIT capacity is determined by equating it co the smallest 
total load supported. In the example, the UPT capacity would be 8000 
students. 

By this point, the total UPT capacity has been calculated, either 
under a consolidated system or under one that is not consolidated. 

Next, the UPT capacity is compared with the required student load cal- 
culated in Segment 2. If the capacity is insufficient, it must be in- 
creased according to a preference list specified by the user. Three 
types of additions may be specified: runways, airspace, or entire bases. 
After each addition is made, training capacity is re-computed. If the 
preference list is exhaufted before sufficient capacity Is added, an 
appropriate error message is printed and no further calculations are made. 
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Xf sufftctent capacity Is obtained, the total student load Is ap- 
portioned to the bases. First, the ratio of total student load to total 
capacity Is calculated. Then, each base Is assigned a student load 
equal to the calculated ratio times the base's capacity. 



SEGMENT 4: MANPOWER 

When Segment 3 Is finished, the model begins Its calculations of 
estimated resource requirements and cost3. With a single exception, 

•k 

the estimating equations In the model take one of two functional forms: 

1. Linear with a positive Intercept. 

2. Linear with a zero Intercept. 

In the remainder of this section, the value of the resource or cost 
being estimated by the first form Is referred to as a "fixed quantity" 
or "fixed number" plus a "factor times" or "percent of" the Independent 
variable, l.e., the variable upon which the estimate Is based. Use of 
the second form Is referred to as a "percent of," a "factor **lmes," or 
a "ccst per" the Independent variable. In all cases, the values of the 
parameters, whether "fixed quantities," "factors," "percents," or "cost 
factors," are specified by the user as Inputs rather than being built 
into the model. 

In Segment 4, the number of persons either directly related to the 
UPT mission or supporting it are calculated. Figure 28 shows a simpli- 
fied flow diagram of this segment. Manpower requirements are calculated 
separately for each UPT base, for each phase, and for each organizational 
unit. Requirements for each organizational unit are computed in this 
order; 

Operations 

Filot training squadron(s) 

Student squadron 
Simulator branch 

Maintenance 

Field maintenance squadron 
Organizational maintenance squadron 




The single exception is the equation for estimating the procure- 
ment cost of training aircraft, discussed In Segment 7. 
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Fig. 28— Simplified flow diagram of Segment Four: Manpower 
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Admtats trattve 

Pilot trailing wing 

Suppor t 

Supply squadron 
Support squadron 
Field training squadron 
Support tenants 
Air base group 
Hospital /dispensary 

Staffing required for the pilot training squadron consists of in- 
structor pilots and related administrative persons. It is computed as 
a fixed number plus a factor times th3 number of dual student flying 
hours (hours a student flies with an instructor) for the year. 

The student squadron contains instructors for academic and officer 
training and related administrative people. The student squadron re- 
quirement is computed as a constant plu 3 a factor times the syllabus 
hours for the academic and officer training portions of the UPT program. 
Ine manning of the simulator branch with its simulator instructors and 
related administrative personnel is computed as a constant plus a fac- 

i k 

tor times the number of simulator hours for the year. 

Field and organizational maintenance squadrons contain the person- 
nel required for aircraft maintenance. The manpower requirement for 
each squadron is computed as a constant plus a factor times the total 
number of hours flown on each type of aircraft. Total flying hours in- 
clude hours logged in training flights and in UPT-related flights by 
fl.ght instructors and support personnel without student particioation , 
c.g., continuation training flights for maintaining proficiency, main- 
tenance test flights, and aircraft ferrying flights. 

The pilot training wing, the administrative unit of the UPT base, 
performs such functions as training supervision, maintenance supervision, 
record keeping, and safety supervieion. The manning is calculated as 
a fixed number plus a percentage of the sum of the students and of the 
military personnel in the instructor and maintenance organizations de- 
scribed above. 



Simulator instructors also perform maintenance on the simulators. 
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The remainder of the UPT manpower requirement la support personnel. 
The manpower requirements for the supply squadron, support squadron, 
field training squadron, and tenants supporting the UPT mission are 
specified by the user. Supporting tenants Include organizations that 
would not be needed If the UPT base were closed, such as the communica- 
tions squadron and weather squadron. The air base group manpower re- 
quirement Is calculated as a fixed number plus a percentage of the sum 
of the student load and of the operations, maintenance, and administra- 
tive personnel. Air base group personnel perform such functions as 
base procurement, vehicle operation, mail and records p comptroller, per- 
sonnel, civil engineer, and commissary. The USAF hospital (or dispen- 
saiy) requirement Is calculated as a fixed number plus a percentage of 
both the student load and all the military manpower requirements includ- 
ing the air base group. 

After the number of people in each organizational unit has been 
calculated, the totals are divided among officers, airmen, and civilians 
based on percentages supplied by the user of the model. The military 
manpower requirements calculated thus far represent authorized numbers. 
The model converts the authorized mil' try manpower requirements to as- 
signed numbers, based on assignment factors. The manpower costs com- 
puted in Segment 7 are calculated from assigned military strength. 

If it Is desired to base cost estimates on authorized strength, the 
user simply specifies assignment factors equal to 1, which equates as- 
signed strength to authorized strength* 

SEGMENT 5; EQUIPMENT 

Figure 29 depicts the flow, in Segment 5, of the calculations of 
the number of training aircraft and simulators required.* 

The aircraft requirement is estimated from the flying hours calcu- 
lated in Segment 4 and from the aircraft utilization rates specified 
by the user. The available inventory of aircraft it determined by a 
net adjustment of the previous yecr r s inventory, i.e., the subtraction 

All other equipment* e.g«, student training aids* motor vehicles, 
and aircraft teat equipment, ie considered only in dollar terms and la 
therefore treated in Segment 7, where coats ere estimated. 
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Fig. 29 — Simplified flow diagram of Segment Five: Equipment 
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of aircraft lost through attrition, and the addition of aircraft In 
such numbers as are specified by the user of the model. The available 
Inventory Is then compared with the requirement. If the available in- 
ventory is thsijf ficieut, the model calculates the additional aircraft 
that must be procured to fill the shortage. 

The treatment of simulators is similar to that of aircraft. One 
difference Is that there la no attrition. The other difference is that 
the number of simulators is determined separately for each base* where- 
as the aircraft requirement is computed for the UPT program as a whole. 
This is done because simulators are fixed pieces of equipment and, un- 
like aircraft, cannot be moved readily from one base to another. 

SEGMENT 6: FACILITIES 

•Hf 

Facility requirements, other than new bases and runways, are de- 
termined in Segment 6. Figure 30 shows a simplified diagram of this 
segment. 

Tne floor space requirement for simulators is determined from the 
number of simulators on the base and the square footage requirement 
per simulator. Classroom area requirements are based on a square foot- 
age requirement per student. Simulator and classroom facility require- 
ments are both compared with the area available. Any additional amount 
needed is added by the model. 

Other facility requirements are specified by the user. These in- 
clude the facilities required for flight briefings, called Ir flylng 
training basic buildings, ’* and airmen dormitories, bachelor officer 
quarters, and family housing. 

SEGMENT 7: COST 

In Segment > , tM estimated costs of UPT are calculated from the 
resource requirements computed in the previous segments. A simplified 
flow diagram of this segment appears in Fig* 31. Coat items will be 
discussed In the order in which they appear in the output tables. This 
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Fig. 30— Simplified flow diagram of Segment Six: Facilities 
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Fig. 31 — Simplified flow diagram of Segment Seven: Cost 
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ordering differs somewhat from the order shown In Fig. 31. Costs fall 
Into three general categories: 

Research, development , test and evaluation (RDT&E) 

Initial investment 
Annual operating 

Research, Development » Test, and Evaluation 

Research, development, test, and evaluation (RDT&E) costs include 
all cos ts incurred for developing and testing a new item of equipmer , 
such as a training aircraft or simulator, from its inception until it 
is ready for production. RDT&E costs for each training phase and year 
are specified in total by the user. 

Initial Investment 

Investment costs include the cost3 of procuring equipment, con- 
structing facilities, and non-recurring costs resulting from Increases 
In manpower. The model calculates investment costs in the following 
categories: 

Training Aircraft . If training aircraft must be procured, either 
as indicated by the model or as specified by the user, procurement 
costs are Incurred. The cost is computed from a cost-quantity function, 
a logarithmic function that relates unit cost to the number of items 
procured . 

Support Aircraft . Procurement of support aircraft may be specified 
by the user. The procurement cost of such aircraft, including related 
spares and aerospace ground equipment, is computed as a cost per 
aircraft. 

R escue and Recovery Aircraft , the procurement cost of rescue and 
recovery aircraft Is handled in the same fashion as procurement of sup- 
port aircraft . 



Ko support aircraft are currently being used. 

riH-43 helicopters are currently being used for rescue and 
recovery. 
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Training Aircraft Spares . Included In this category is the Ini- 
tial stock of spare parts needed to maintain the training aircraft. 

It is computed as a percentage of the investment coat for training 
aircraft. 

Aerospace Ground Equipment . Aerospace ground equipment (AGS) in- 
cludes equipment and associated spare parts used to refuel, service, 
and tow the aircraft and to test aircraft components . The total AGS 
cost is computed as a percentage of the investment cost for training 
aircraft. 

Simulators . Simulators may be procured either as indicated by the 
model or as specified by the user of the model. In either case, the 
procurement cost is computed as a cost per simulator procured. 

Simulator Spares . Included in this category is the Initial stock 
of spare parts needed to maintain the simulators. It is computed as 
a percentage of the investment cost for simulators. 

Training Equipment . Iquipraent used to train students ranges from 
audio-visual training aids to parachute jump platforms and altitude 
chambers. If the average number of students on the base Increases 
above the initial number, training equipment costs are incurred. The 
cost is computed as an amount per Increase in the student load over the 
initial number. In other words, it is assumed that theie is enough 
equipment available to train the number of students In the first year, 
but if the student load exceeds this level, additional equipment will 
be needed. 

Bas e Supper t Equipment . Costa are similarly computed for base 
support equipment If the total military mmpower of the base Increases 
over the initial level. Base support equipment includes all equipment 
used on the base in support of tho training rlaalon froi 1 typewriters 
to motor vehicles. 

Facilities: Hew Bass Conversio n. Included la this category are 

all cotta associated with opening a new UP? base. The category is 
called V^w Base Conversion" to emphasise that a new UPT base is gener- 
ally obtained by concerting an existing base rather than constructing 
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a new baBe. Ccsts of conversion include constructing new buildings, 
converting existing buildings to other uses, and repairing facilities. 

The total of these costs is specified by the user of the model* 

Facilities; Runways . The costs of a runway, including lighting 
and all related costs, are specified by the user for each base and phase. 
If a runway Is added, that cost is incurred. 

Facilities; Simulator Building s.* The cost of a simulator area, 
whether the area is added by the model or by the user of the model, is 
calculated on a cost-per-square-foot basis. 

Vc 

Facilities; Classroom Bui ldlngs . Costs of classrooms, whether 
they are added by the model or by the user, are calculated on a coat- 
per-square-foo t baais, also. 

Facilities; Flying Training Basic Buildings ** These facilities 
are used for pre-flight and post-flight briefings and for storage of 
students* flight gear. Costs for additluns to these facilities a:e 
specified by the user of the model* 

Facilities; Housing , Costs for airmen dormitories, bachelor of- 
ficer quarters, and family housing units are also specified by the user. 

Facilities; Other * Costs of any additional facilities that are 
not Included within any of the above categories are also specified by 
the user. 

Stocks . Stocks are inventories of such things as aircraft fuel, 
facility maintenance materials, and office supplies • Stocks ccsts are 
computed as a cost per Increase In military persons over the beginning 
number. 

I nitial Training . Initial training costs will usually be limited 
to the costs of training that is given to military personnel in prepa- 
ration for their assignment to a pilot training base as a member of its 

^Simulator, classroom, and flying training basic facilities are 
designated, In the model, as "simulator buildings," "classroom build- 
ings," and "flying training basic buildings," but any of these facili- 
ties may be situated under one roof with' other facilities. 
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permanent party complement . If the number of permanent party officers 
or airmen Increases from one year to the next, the cost of any prepara- 
tory courses is a cost properly chargeable co UPT. For example, an 
Increase i r aircraft f ly ' r*g hours would require an Increase in aircraft 
maintenance personnel. Some, if not all, of these personnel would re- 
ceive training in aircraft maintenance at an ATC technical training 
center immediately prior to their being assigned to the pilot training 
base. The cost of these preparatory courses is a UPT cost. 

Although the strong probability is that the users of the model 
will elect to charge, to Initial training, only the courses that are 
directly related to the permanent party member's current duty assign- 
ment, the model does not impose any such limitation. The uBer may con- 
sider, for example, that basic military training of newly-assigned air- 
mei and pre commissioning training of newly-assigned officers should be 
included in the initial training cost occasioned by the Increase in 
permanent party strength. 

The user of the model develops an average Initial training cost 
per officer and an average per airman to reflect whatever assumptions 
he makes regarding costs to be included in initial training. These av- 
erages are entered as Inputs and the model then calculates the total 
training cost by multiplying the average per officer and average per 
airman by the number of personnel of each category that is added to 
the permanent party. 

Initial Travel . When the permanent party strength of a UPT base 
it increased, a cost is Incurred for the permanent change of station 
(PCS) move of the newly-assigned officer or airman. One cost factor 
is input for all officers; another for all alrmen« Thei*e are averages 
and consequently are applied to all PCS movements irrespective of the 
training base involved. Hie user of the model may use such factors, 
for officers and airmen, respectively, as he considers appropriate, l.e», 
he may compute an average cost for each of the two categories from data 

^Peraantnt party personnel are military persornei assigned for con- 
tinuing duty at the training base. Students are not included. 
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available to him or he may elect to use published PICS cost averages, 
e.g., from AFM 172-3, USAF Cost and Planning Factors or from the ATG 
Cost Fa cto r s Summary . 

Ann ual Operating 

Annual Operating costs are costs incurred to operate and maincain 
equipment and facilities, and recurring personnel-related costs such 
as pay and allowances. 

Recurring Modifications . Recurring modifications costs result 
from modifications made to the training aircraft after they have been 
procured. Such costs are computed as an annual percentage of the in- 
vestment cost for training aircraft. 

Training Aircraft Maintenance: Depot Maintenance. Depot mainte- 

nance is the maintenance that occurs at a central maintenance facility 
rather than at the base* Depot maintenance costs are calculated on the 
basis of the cost per flying hour of tiaining aircraft. 

Training Aircraft Maintenance: Base Material . Base materials are 

those aircraft maintenance materials consumed at base level. Their 
costs are computed on the basis of the cost per flying hour of training 
aircraft. 

Training Aircraft Maintenance; Contracted Maintenance . This cate- 
gory covers the cost of any contracted, base-level aircraft maintenance. 
It is computed on the basis of the cost per flying hour of training 
aircraft. 

Training Aircraft POL. Petroleum, oil, and lubricants (POL) costs 
also are computed on the basis of the cost per flying hour of training 
aircraft. 

Support Aircraft Operation and Maintenance . Support aircraft oper- 
ation and maintenance costs Include depot maintenance, base materials, 
contracted maintenance, and POL for support aircraft. The total of 
these costs is calculated on the basis of the cost per flying hour of 
support aircraft. 
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Rescue and Recovery Aircraft Operation and Maintenance . Costs 
for rescue and recovery aircraft operation and maintenance Include the 
same Items ond are calculated In the same manner as costs for support 
aircraft operation and maintenance. 

Simulator Materials and Services . These costs are for materials 
and contracted services used for maintenance of simulators. They are 
computed as an annual percentage of the investment cost for simulators. 

Facilities Materials and Services . Costs Include materials and 
services used for maintaining base facilities; they are calculated as 
a fixed cost plus a cost per military person. 

Contracted Flying Training . This category represents the cost of 
any flying training performed by a contractor. Costs for contracted 
flying training are computed on the basis of a cost per hour flovm under 
contracted training# 

Pay and Allowance: Officers, Airmen, and Civilians . Pay and al- 

lowances are computed on the basis of the average costs per officer, 
per airmen, and per civilian. 

Annual Training . Normal personnel turnover requires that replace- 
ment personnel be trained each year. Turnover, Ip this sense, refers 
to the replacement by new personnel of permanent -party officers and 
airmen leaving the Air Force. The cost of the training received by 
the new personnel Is Included in annual training. The average training 
costs per officer and airman used to calculate Initial training costs 
are used for calculating annual training costs. (See page 74.) The 
numbers of officers and airmen lost due to turnover Is calculated from 
a turnover factor for each category. Then the training costs per of- 
ficer and airman are multiplied by the numbers of losses. 

Annual Travel . This category Includes the costs of moving the 
newly trained replacement personnel to the UPT base. Such costs are 
computed by multiplying the number of officers, excluding students, and 
airmen by the turnover factor?, and than multiplying the numbers of 

^Presently, all Phaaa 1 flight training is contracted . 
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losses by the travel costs per officer and airmen used to calculate 
"initial travel" costs (see page 75). Also included in this category 
are the travel costs of moving the new UPT student to the training base. 
This cost is computed by multiplying the number of entries determined 
in Segment 1 by the average travel cost per officer. 

Supplies and Services . Supplies and services include materials, 
supplies, and contractual services for such functions as base adminis- 
tration, supply operations, food and medical services, and operations 
and maintenance of base support equipment. Costs for all supplies and 
services are computed on a cos t-per -military-man basis. 
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VI. CONCLUSION 



The UPT-s imulatlon model described in this Memorandum is intended 
to be used as an aid in estimating the resources and costs of alterna- 
tive ways of conducting UPT. Estimating relationships and equations are 
discussed and presented in simplified diagrams* The computer program 
described in Volume V, L User's Guide to the Undergraduate Training 
Computer Cost Model , has been tested extensively and the results have 
been checked against data and estimates provided by the Air Training 
Command . 

A base case set of inr,uts--all of the inputs required to simulate 
the current UPT system--has been assembled. Alternatives to the pres- 
ent system are easily examined by changing only the input values that 
vary from the base case. Many alternatives have been examined, and some 
of the results are presented. 

This model, used alone or in conjunction with the other models de- 
veloped In the Pilot Training Study, will facilitate long-range planning 
and analysis of pilot training. 
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Appendix A- I 
E #■ Mooz 

SURVIVAL SCHOOL 



Every Air Force flight crew faces the possibility of having to 
make a forced landing because of some untoward contingency such as bad 
weather, equipment malfunction, becoming lost, running out of fuel, or 
being hit by enemy gunfire. A forced landing may place the crew In a 
physically-hostile environment, such as the arctic, desert, or sea, or 
It may put them down In a politically-hostile territory. Further, the 
difficulty of survival may be compounded by physical injuries sustained 
In the landing. 

Survival from a forced landing may, therefore, depend upon the 
ability of the crew or individual airmen to obtain food and shelter and 
security from enemies; to administer first aid, and to find a way to 
rejoin friendly forces. For this reason, the Air Force operates a Sur- 
vival School that provides the basic course with which this study Is 
* 

concerned . 

Because basic survival training Is mandatory for all flight crews, 
the cost of the training is a part of th? cost of producing a pilot. 

The object of this study, therefore, Is to produce methodology for es- 
timating the cost of basic survival training for pilots, and for con- 
ducting cost sensitivity analyses. 

DESCRIPTION 

The USAF Survival School is an activity of the Air Training Com- 
mand (ATC). Classroom and living acco i^nodations are located at Fairchild 
Atr Force Base, a Strategic Air Command (SAC) base situated about 11 
miles from Spokane, Washington. The Survival School is operated by the 
3636th Combat Crew Training Group (Survival) of A.YC. It has an author- 
ized strength of 33 officers, i47 enlisted personnel, and 12 civilians. 

*The Survival School also provides specialized courses: two for 

instructors snd tvo that deal with survival situations peculiar to par- 
ticular global areas. 
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Under the host-tenant agreement between SAC and ATC, Fairchild AFB 
provides the Survival School with all normal housekeeping support. For 
this reason, the 3636th CdG consists almost entirely of instructors 
and administrative personnel. The school staff is organized as shown 
* 32. 

e schools mission is to train flight crews in the art of sur- 
vival. Table 1 shows the curriculum, the course lengths, and the num- 
ber of students who graduated from each of the six courses during the 
first aix months of fiscal year 1968. 

Table 1 



SURVIVAL SCHOOL CURRICULUM AND GRADUATES 
FIRST HALF OF FISCAL YEAR 1968 



Number 


Type 


Length 


Graduates 
1st Half 1968 
Number Percent 


S-V80-A 


Basic 


15 days 


2162 


43.0 


S-V85-A 


Basic (short) 


9 days 


2153 


43.6 


Subtotal 






4315 


87.5 


S-V82-A 


Special 


5 days 


234 


4.8 


S-V83-A 


Advanced 


5 days 


245 


5.0 


S-V81-A 


Inst ructor 


6 months 


35 


0.7 


S-V84-A 


Instructor (Com- 










bative measures) 


5 weeks 


98 


2.0 


Total 






4927 


100.0 



The basic survival course Is given in two versions: a standard- 

length course requiring 15 training days, and a short course requiring 
nine* Because the level of production was the same in the second half 
of the year as in the first, each of these basic courses produced up- 
wards of 4300 graduates during fiscal year 1968. Attrition from the 
basic courses is negligible, and none is programmed. 

Pilots and other rated officers (e.g., navigators, electronic war- 
fare officers, and radar intercept officers) constitute about 65 per- 
cent of the basic course student load. The remainder is made up of 
crew chiefs, tail gunners, loadoasters , boom-operators, radio operators, 



Heodquarters 2 Information Medical Support Combat Survival Special Train. Forest Service 

Section Branch Stanch Branch Prog, branch P Branch Liaison 
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Fig. 32— 3636 Combat Crew Training Group (Survival) 
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and other enlisted members of flight crews. A a previously Indicated, 
this study Is concerned only with the costs os the basic survival 
course. The costs of the other courses ate disregarded because they 
are not significant elements In the overall cost of pilot training. 

These basic courses provide Instruction In the principles, proce- 
dures and techniques of survival. They cover a diversity of subjects 
such as parachute control and lending; camouflage and shelter; direc- 
tion finding (land navigation); first aid; procurement of food from 
plants, roots, fish and game; evading and resisting enemy action, and 
water survival. 

Classroom facilities and living accommodations (stu' 2 nt and per- 
manent party quarters, mess hall, gymnasium, dispenssry, classrooms 
and laboratories, administ ration buildings, and storage facilities) 
are centered in an area within Fairchild Air Force Base that formerly 
comprised the Deep Creek Air Force Station. Parachute and helicopter 
hoist training facilities are also in this area* The base swimming 
pool is used for water survival training. 

Practical field training is conducted in the Kanlkiska National 
Forest and Sullivan Lake Game Preserve, about 60 miles north of Spo- 
kane. Here, in one of the most rugged areas in the State, the student 
are tested in their ability to evade and escape enemy forces; to find 
food and water, erect shelters and build fires, and to cope with inter 
rogation, fatigue, hunger, isolation, substandard quarters and other 
problems related to survival as prisoners of war. 

Unlike most Air Force schools, the Survival School does not use 
aircraft, missiles or any other type of major equipment for its train- 
ing. Major equipment , therefore, is not a significant cost factor. 

FRAMEWORK OF THE COST MODEL 

This study is not aimed at producing a point estimate of the pres 
ent cost of Survival School instruction. Rather, it is concerned with 
developing a methodology for estimating the costs of pilot survival 
training over a range of altematlves--that is, variations in student 
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loads , course lengths and ratio of instructors to students. The ab- 
sence of major equipment costs simplifies this Cask by reducing it to 
the identification of the numbers and types of personnel required for 
the operation of the school and to the identification of the measures 
of the facilities costs associated with school activities. 

Facilities costs are a function of the number of personnel. Nor- 
mally, in coat-estimating models, personnel are categorized as oper- 
ating, maintenance, administrative, and support perconnel. However, 
since there is no item of major equipment at the Survival School, there 
is no requirement for maintenance personnel. This reduces the person- 
nel categories to; 

(a) Ope rat ing Pe ra onnel . For purposes of this study, this cate- 
gory includes students and all academic personnel--!, e, , 
instructors and other members of the Operations Division as 
depicted on the 3636th CCTG organization chart, Fig. 1, 

(b) Administrative Personnel . Includes all personnel shown above 
the Operations Division block, Fig. 1. 

(c) Support Personnel . Includes civil engineer, supply, air po- 
lice, food service, and all other base operating support 
personnel of Fairchild AF6, These personnel are assigned 

to SAC* the host comand, but a portion of their costs is 
properly chargeable to the Survival School. 

As previously stated, this study is concerned only with pilots and 
with the basic survival courses S-V80-A and S-V85-A (Table 1). Because 
the school teaches additional courses And includes all categories of 
flight crew personnel, the costs of some school r*rarnnel are attriu- 
table to ths school as a whole. That Is, none personnel costs cannot 
be Identified as functions of the number of pilots In the student body, 
the nu^er of basic-courts student days or ths mufctr of pilots taking 
the basic courses. For ex tapis, ths school covoander and hi* immediate 
staff are an administrative group that is fl*td in nusfcer. The sits 

* 

These are the only significant variables. Unlike o*her pilot 
training courses, there ere no syllabus constituents* such as flying, 
which can be altered to produce marked changes in training costs. 
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of this group is independent both of the total number of students and 
of the relative proportion of any category of student in any of the 
courses offered. Similarly, the number of Instructors required for 
the basic courses is independent of the distribution of students be- 
tween pilots and other student categories. 

The staff of the Survival School is typical of the statf of mcst 
Air Force schools; that is, it is composed of a fixed number of per- 
sonnel plus personnel that vary in number as a function of workload . 
Less typical Is the fact that the school offers several courses and 
that each class is made up of several categories cf both officer and 
enlisted students. 

The fixed costs must be considered in determining total school 
costs, the cost of a particular course or the average cost per pilot. 
They need not be considered in determining the incremental or decre- 
mental costs of varying the pilot load because this involves only the 
costs that are variable. 

The model has been designed to permit allocations of fixed per- 
sonnel costs if the user desired. The model is, therefore, responsive 
to questions involving either total or Incremental costs. 

Figure 33 is a general , highly-aggregated flow chart illustrating 
the framework of the model. It lg essentially a personnel estimating 
model because, in the absence of any major equipment, each resource 
and coat category is a function of the number of school personnel (in- 
structors, supervisors and administrators), support personnel and 
student 8* * 

* 

Listings of FORTRAN and JOSS computer programs appear in Sections 
A* II and A-III, respectively. 

EFFECT OF VARIABLES ON COSTS 

The Survival School is an inexpenaive and relatively simple school 
in comparison with other courses for pilot training. To reiterate, 

~ * 

• JOSS ia the trademark end service mark cf The Rand Corporation 
for its computer program and service® using that program* - . - 
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there are no identifiable major constituents of the syllabus, such 
as flying, that can be altered to produce marked changes in the train- 
ing cost ■ The only components of the training that can be changed are 
course lengths, tb^> number of students in each course, and the ratio 
of instructors to atudente. Virtually all ocher personnel and cost 
relationships are fixed. 

The sensitivity of co 3 ts to these three variables is illustrated 
in Fig, 34. As expected, variations in course length and student load- 
ing affect costs substantially more than the changes of plus and minus 
50 percent in the instructor-student ratio. Costs shown on the chart 
are illustrative only. They were generated using "typical 11 cost fac- 
tors that may not be precisely applicable for Fairchild AFB. The costs 
include student pay and allowances, TDY costs, and the cost of train- 
ing new instructors to replace those leaving the service. 

Fixed costs, illustrated in Fig. 34 as the Y axis intercept, re- 
flect the fixed number of personnel at the school. These personnel 

consist of fixed adraini3t rative personnel, fixed instructors and 9uper- 

* 

visors, and a fixed number of support personnel. In this example, 
most of the instructors are treated as a function of the student load, 
and all support personnel are treated as variable. This results in 
relatively low fixed costs in comparison with the total operating co-Jt 
of the program. 



Support personnel are computed as a percentage of the nunfcer of 
fixed school personnel. 



o 

ERIC 
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Annuol number of pilots processed 

Fig. 34 —Survival school operating costs as a function of course length, 
number of students and ratio of instructors to students 
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Appendlx A-II 

LISTING OP SURVIVAL SCHCt . 
FORTRAN IV(360/65) PROGRAM 



o 

ERIC 
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COST FSTIMATES--USAF SURVIVAL SCHfillL 

COMMON A1(2LI ,A2( 21 J ,A3I21I,A4( 211 ,A5( 21) ,4t>{21) ,A7(2l) , A8121 ) , 
lA9l2n,A10l21),Alll21>,A12l21>,Al3<21).Al4(2l),Al5(2l> t U6<2l>, 
lA17l21)iAltl(21)tA19(2n«A20(?l)«A>l(21) ( A22l21),A23l21 J,A24(2l), 

1A25I21 » ,A2M 2 1 ) * A 27 1 21 ) . A2ft I 2 1 ) , 42 9 ( 2 1 ) , A 3D( 2 1 ) , A 3 II / 1 ) , A 32 ( 2 1 1 , 
lA33(2n,A34<2l),4.33l21 I ,A3b(21l , 437 ( 2 l > , A 381 21 ) , A39 1 2 1 ) , A401 2 1) , 

1A41I 21 ) , A42I 21 ) 

COMMON A43I21) ,A44( 21 ) .4451 21 > , A46I21 ) • 447121) , A4M21 ) , A49I21 > , 

1 A50( 21 ) , A3 1 ( 2 1 ) >452(21), A53(21),A‘>4(21t'A5 3 (21),A56(?1),A57(21)< 

1A5AJ21 I 

COMMON P1I21I ,P2<21 I ,P4(21 ),P3(2l) ,P6(?1) ,P7l21)*Pfl(?l ) ,P9(2l) , 
lP3(21).P10(21),PU(21),»>121?l),P13(2il,P14|2l) # p;3(2l),<»16<2l>, 

IP 17(21 1. PI 3(211, PI 9(211 tP20<21),P21l21),P22m>,P2 3(2i),P2MRl>, 

1PP5I 21 ) .P26T21 ) ,P27( 21 > .1*281 2 1) , P29 1 2 1) , P 3 J( 2 1 1 , P3 1 1 21 ) , P 321 2 1 ) , 
lP33,21)»P34(2n»P35(21)»P36(21)»P37(21),P3fi(2l)»P39(21),P40(211, 

1P41(?1 ),PA?1 21 I.P4 3I 21 ) ,P44( 21 I ,P4 31 21 ),P4M 21 ) , P47(2l> , P4<!( 21 I , 
lP49<?ll,P50(?l).P51(21),P52l2l>»P f 3<2l).P54l?l)»P5M2n,P'56(2n, 

1P57<21 NP58I 21 I.P39I21 ) ,P60(2l).P6ll?l>,Pb2<21 >, P63(2| ) ,P64(21> , 

1P65I21 > ,P66l 21) ,P6 7( 21 ) , PbK I 2 1 I , P6 9 ( 2 1 ) , P’O ( 2 1 » , P7 l { 2 1 ) , P 7 2 { 2 1 ) , 
lP73t?ll,P74(21),P76<21),P7t><2t)»P77<21)»P7<U2n,P79(2l),Pa0t21), 

1P8 1 1 21 ) • P82(21J, C I ( 2 1 ) » CO ( 2 1 ) t V ( 2 1 ) . W(21), NYEAR(21), 

1F1LLEKI5) 

READ IN DUMP PRINTOUT DLS1GN410R, 10UPP (3 DON I PRINT DUMP, l PRINT DUMP I 

DO 400 I«li 3030 
400 A1U)*0. 

READ (4.1) (DUMP 

1 FORMAT III) 

WRITE (6.90) 

READ DATA tJY YEAR A1 THROUGH A3’ AND TKF YEAR 

2 J « 1 

3 J«J*1 

READ (3,5 > All J) ,A2( J ),A3( J) ,A4I J) ,A3U") , A6( J) ,A7( J) , AM J) ,491 J) , 
1A10(J).A11(J),A12IJ),A13(J),A14(J),A15(J).A27IJ), 429( J) , 

lA30(J),A32tJ)iA33IJ),A74(J),A33(J),A36(J),A37{JI,4)MJI,44VfJ). 

1A42( J»,A43I J) .A44IJI ,4451 JI.A4MJ) , A47(J) ,A48( J), 44KJ), 

1A50( J ) , A51 1 J) , A52I J) ,A5 3( J) ,4541 J) , 435< J) , 4461 J) , A57( J) ,NYtAR(J ) , 

1IEND 

5 FORMAT ( TF 10. 2/7F 10.2/7110.2/ 7F) 0.2/ TF 10.2/ 7F1J. 2, 2X, 14,3 <,ll) 

IF I I FND .NE. 1) GO TO 3 

READ IN P 18. PI, AND P19 OF THE PREVIOUS Y*-‘AR 
N « J 

READ 15,6) Pl8(ll ,Pltl> ,P19(1) ,A2M 1) ,431 1 li ,439( 1 >. A41I 1 ) , 6581 I) 

6 FORMAT (7F10.2/F10.2) 

DATA HAS BEEN REAO--NON 00 CALCULATIONS 

UO 20 L ■ 2 , N 

_ O P1IU>AKL)*A2H 1/52. 143 
P2CLI*P1IL|A|A3CLI*A4IL)I 




-93 



P3(L)*A9(L l*A5(L> 

P4IL) = AMU*<P1CLMP2(L)I 
P5(L> S P3(L)*A6(L) 

P6( L >=A71L)*A10(L ) 

P7IL > = A8IL 1*1 PUL l*P7(D«P4IL ) > 
P9(L>*A8(LI*lP3(LI *P5C L I ) 

P10(L)=A8(L l*P6(L I 

P8IL>«AII(M*<P7(U*f>9IU«PtO(D ) 

PlUL)*AI2ll)*IP7(LI+P9(U«PlO(in 

P12U)*P7<U*P9JL»*P10(L»-P8(L)-P11IU 

P13in»4l3IL)*IP4ll)»P5tU*P6U>> 

P14(n=U4U)*(P4IU*P5(U*P6{L)) 

Pi;iLI*P4(U*P5IL»*P6m-P13lL>-P14IL> 

P16IL>«A15<L)P{P2IL)*P3CL»I 

PI7(LUP2(U*P3(L»-P16<L> 

Plfl(U = PlCL»»P16(U*Pl 3«U*P8(L> 

P19lLJ«°lllLI*P|4ltl*PI7ltl 

P20CLI*P12ILI*P15(LI 

P?1 1 1 )«P18I L ) ♦PlvMl I 

P22(L)*P20IL)*P21(U 

CALCULATE investment costs 

P49IL)«Pl(LI*A27tL » 

IF IP49IU .GT.A28IL-1M GO TO 30 

P5 1 ( I )*0.0 

A28 1 L ) * A28 I L- 1 > 

GO TO 35 

30 P50(U*P49lL)-A2e(L-l> 

P31IU«P50IUPA29IU 

A28ILI»A28(L-1)*P50IL) 

35 P52ILI«P1(L)*A32(LI 

IF IPS21 J.GT.A31IL-) H GO TO 40 

P53IU-0.0 

A31 IL)*A31(L-II 

GO TO 45 

40 P53IU*P52(U-A31(L-1) 

A31IU*A3l(l>ll + P53(L> 

45 P55m«((P18(LI-P!<in-(P18tL-l)-Pia-m » 
IF IP55IL ) »GT .0.0) GO TO 50 
P56IL>*0.0 
P57ILU0.0 
GO TO 55 

50 P56IL»«P55(U*A33(L» 

P57IL»*P55(U*A34(L) 

55 PS8IL)«P19(U-P19(L-1I 

IF IP58ILI.GT.0.0) GO TO 60 
P59 I L ) *0.0 
P60(U>0.0 
GO TO 65 

60 P59lll»P58lL)*A35lL) 

P60U»«P58IU*A36tLT 
65 P6Mll*P21fU*A37(U 
o >7 IP6Hl».Gf .A55tl-ll I GO TO 66 
PRir p 82IU»0. 
kj^ A58(U«A58IL-L) 




o o o o o o o o o 
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GO TO 67 

66 PR2UI«P61<Ll-P58Ct.-ll 
4681 L )=P6l ( L ) 
t>7 P63IL) S P62(L)*A38(L) 

IF lP63(L).LE.A39(L-l)> GO TO 70 
P64(U»P63(L>-A39IL-i) 

A39IL»=A39(L-1)»P64(L) 

GO TO 68 
70 Pr-;4ll>*0. 

A39 ( L I *A39( L- 1 1 
66 P65lll=Pl(l)*A40(l> 

IF (P65(L).GT.A4l(L-l) I GO TO 80 

P66 ( L) *0* 0 

A41IM>AU(L-1) 

GO TO 85 

80 P66(L>»(P66!L)-A4IIL-m*A42(U 
A41(l)«P65<l) 

ANNUAL OPERATING COSTS 

85 P67( L )*P2 1 ( l I *A4 3 ( L I 
P68IL)»P?1<H*A44U) 

P69m«P2UU*A45TU 

P70IL)sP21{LI*A46IL) 

P71ILI«P1ILI*AA7(LI 

P T 2IL»«IPI8IL»-PIILH*A48IU 

P73CLI«Pl9ll)*A*9Cll 

P74(U«P20(L)*A50(U 

P75(L)«(P18IL)-PlCLll*A5llLl*A52(Ll 

P76IL)«A53lLl*A54IU*P19(L) 

P77(L)«A1IL)*A55IL> 

P7«(U«A52(U*A56(L>*(P18(L)-Pl(U I 
P79CL)»A54CLIA457CL)*PI9CLI 

P80IH«P5HH»P53CH*P56IL»*P57UI*P59(L)*P60ILI*P32IL)*P64ILI» 

1P66IU 

P81ILI*P67IL)*P68ILI*P69(LI*P70(L)*P7|fLI*P7?ILI*P73TLI*P74ILI* 
1 PY5 ! L I «-P76 1 L I *P77 CL) *P78I l I ♦P79t l I 
COI L )*P81 ( L )/ 1000*0 
CI(L)*P80(L) / 1000*0 
20 CONTINUE 



PRINT P8iPlltPl?tPl3tP14*PI5»Pl6»P17*P|»P18*PI9»P20tP21*P22 



PRINT 90 
93 FORHAT IlHlI 
91 FORHAT IlH } 

NN«N 

HH«2 

IF HN-ll.GT.iO) NN*U 



PRINT YEARS INVOLVED 



1000 

tf 

me 



PRINT 92i I NYEAHIK I »K«HH,NN) 
FORHAT 1 9X» 4HYEAR • 10 ( 6X « 1 4 1) 
PRINT 91 




ooo o o o ooo ooo o o o o ooo ooo ooo 
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C PRINT BOS OFF ICFRS 

C 

PRINT 93,(PB(KI,K=MM,NN) 

93 FORMAT (1X,12HOOS UFF ICERS, 10 ( AX . F 6. 1 II 
PRINT 91 

PRINT BOS AIRMEN 
PRINT 

9A FORMAT (1X,13HB0S AIRMEN , 2X , F6 . 1 1 91 AX, F 6. 1 ) I 

PRINT 91 

PRINT eOS CIVILIANS 

I 

PRINT 95, (P12IKI ,X=RM,NNl 

95 FORMAT <IX,13HBGS C I V I L t ANS , 2 X, f 6. 1 , 9 ( AX , F 6 . 1 ) ) 
PRINT 91 

PRINT ADMINISTRATIVE OFFICERS 

PRINT 97, ( P 1 3 ( K I ,K*MM,NNI 
97 FORMAT (1X,12HADM OFF ICFRS, 1 0 ( AX,F<. I I) 

PRINT 91 

PRINT ADMINISTRATIVE AIRMEN 

PRINT NUMBER OF ( 3 ) AIRMEN CHARGED TO PILOTS 

PRINT 99»tPlA(KJ,K*MM»NN) 

99 FORMAT I1X,10HADH AIRMEN , 101 AX ,F6. 1 » » 

PRINT 91 

PRINT ADMINISTRATIVE CIVILIANS 

PRINT 101,(P15(K) » K*MM, NM 
101 F6RMAT (IX, 1 2H ADM C I V I L I AN , 10 < AX , F 6. I T) 

PRINT 91 

PRINT INSTRUCTOR AND SUPERVISOR OFFICERS 

PRINT 103,(P1MK| ,K*MM,NN) 

103 FORMAT I 1 X , 1?H I NS T* SUP OFF , 1 0 ( AX , F 6 . 1 II 
PRINT 91 



PRINT INSTRUCTOR AND SUPERVISOR AIRMEN 

PRINT 105, ( P 1 7 1 K ) ,K«MM,NNI 
105 FORMAT 1 1 X, 1 2H INST + SUP AMN, 10( AX,F6. 1 ) ) 
PRINT 91 



PRINT STUDENT LOAD 



lOo 

o 

ERLC 



PRINT 106,(P1(K),K>HM,NN) 

FORMAT (IX, 15KSTU0ENT LUAO ,I0(AX,F6.1I) 
PRINT 91 

PRINT TOTAL OFF ICERS/VE AR 



103 



ooo ooo o o ooo ooo 
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C 

PRINT 108* ( P l 9 ( K 1 » R* MM , NN 1 

108 FORMAT UX.15HV0TAL OFF ICERS, 2X, F'j . 1 , 9 14* ,Fb . Ill 
PRINT 91 

PRINT TOTAL A I RMEN/YE AR 

PRINT 109. CP19IKI ,K*MM,NNI 
119 FORMAT I 1 X * 1 2HTOT AL A I IMEN. AX , F6 . 1 , 9 1 AX, Ffa . 1 1 1 
PRINT 91 

PRINT TOTAL C I V I L 1 AN S/ YFAR 



PRINT 110, IP20IK) ,K«M-',NN> 

110 FORMAT I 1 X, 1 2HTOT AL C I V l L . , AX , F fa . 1 , 9 I AX, F6 . 11 > 
PRINT 91 

PRtNT TOTAL MILITARY 
PRINT 102, IP21IK) ,K»MM,NN) 

102 FORMAT I l X , 1 2HTUT MI L I T ARY , 1 0 ( AX , 16. 1 11 
PRINT TOTAL PERSONNEL 
PRINT 10A, IP22U) ,K*MM, NN) 

10A FORMAT I1X,12HT0TAL PERSON, 101 AX, T6. 1 11 

PRINT TOTAL INVESTMENT COST 

PRINT 111 

111 FORMAT 1 2X , lfaHTUT AL INVESTMENT) 

PRINT 112, ICIIK) ,K*MM,NN) 

112 FORMAT (2X.11HCOST lOO.'l tlOFlO.O) 

PRINT TOTAL OPERATING COST 



o 

ERIC 



PRINT UA 
1 1 A FORMAT (IH ) 

PRINT 113 

113 FORMAT (2X.15HTOTAL OPERATING) 

PRINT 112* CCOltCI , K«MK,NN) 

IF INN. El). N) CO TO 200 

NN«N 

MM« 1 2 

PRINT 90 

GO TO 1000 

209 IF IIDUMP .NE. 1) CALL FXIT 
WRITE (6, 210) 

210 FORMAT ( 1 H 1 // S8X • UNCOMMON OUMP III 8X, 1 
1 ItX, lHA, UX, IMS, UX, 1*6, llX, IH7, t 

1 2H10, 6X. 9HA00RE SSE S // I 
DO 230 I « 1 « 30AI, 10 
J « I ♦ 9 

WRITE (6, 2201 (Al<<), K « t , Jl, I, J 
220 FORMAT llX, 10IFU.3, IX), 2X, 1A, 1H-, 1 
FFF 1 • 1/50 
FFF2 * FLOAT I tl/50. 

IF ( FFF l «EQ« FFF 2) WRITE tfa, 2101 * 

230 CONTINUE 
CALL EXIT 

10 *;/. 



, 1 H2, 11X 
1IX, I H9, 



1h3, 

10X, 



97 



Appendix A-III 

LISTING OF JOSS SURVIVAL SCHOOL PROGRAM 




VV.v 



J050 ' 

^ S? ‘ . \ ;T - 



106 



Delete all* 

I’so file 6'i0 (,ti7490). 
Roger » 

Recal) item 3 (surv). 
Done, 



Type ali. 



1.00 Demand Z as 

1.01 Demand B as 

5.02 Demand C as 

1.03 Demand D as 

1.04 Demand E as 

1.05 Demand F as 

1.06 Demand G as 

1.07 Demand H as 
1.06 Demand I as 

1.09 Demand J as 

1.10 Demand K as 

1.11 Demand L as 

1.12 Demand M as 

1.13 Demand N as 



"Annual graduates required", 

"Course length, weeks", 

2ratio of field Instructors to students", 

"Ratio of resistance instructors to students", 
"Fixed number of instructors and supervisors", 
"Ratio of variable admin, pers, to op.+admin. pers 
"Fixed number of admin, personnel", 

"Ratio of variable BOS PERS TO 0P]*ADMIN) PERS". 
"Fraction of fixed inst, allocated to pilot tng' 1 , 
"Fraction of fixed admin pers alloc to pilot tng", 
"Fraction of officers in BOS", 

"Fraction of airmen in BOS", 

"Fraction of officers in admin,", 

"Fraction of airmen in admin,". 



1,14 Demand 0 as "Fraction of officers in instructors ♦ supervisors 
1,13 Demand P as 2do you want cost estimate? (yes-1, no=0)", 

1.16 To part 2 if P*0. 

1.17 To part 23 if P*l. 



2,00 


Set 


a c Z*B/52.l43, 


2.01 


Set 


b=a* (C+D), 


2,02 


Let 


d*F*(atb). 


2.03 


Let 


g-H*(afbtd), 


2,04 


Let 


c*I-E. 


2,05 


Let 


e=c*F, 


2,06 


Let 


i«H*(c+e), 


2,07 


Let 


f c J*G, 


2,08 


Let 


j r K*f , 


2,09 


Let 


h=K*(gfif j). 


2.10 


Let 


ktL*(gtif j). 


2.11 


Let 




2.12 


Let 


m=H»(d*e+ f). 


2,13 


Let 


n*N-(d*etf ). 


2,14 


Let 


o*dvetf-tn^n. 


2.15 


Let 


p*0*(bfc). 


2.16 


Let 


q*b*c-p. 


2.17 


Let 


r*atptm*h. 


2.18 


Let 


ssk+n+q. 


2,19 


Let 


t*lfO. 


2.20 


Let 


u*r+s. 


2,21 


Let 


v*u*t , 


2,22 


Let 


w*h»k* 1, 


2,23 


Let 


x*mtnto. 


2,24 


Let 


y*p+<u 


2,25 


Let 


**r+sU, 


2,26 


Type " Set tab at 40 



then type Do oart 3, H , 

I* ) 






3.0 


Line, 


> 






3.1 


Type 


form 1* 






3.2 


Type 


h,k,l,w 


in 


form 2* 


3.3 


Type 


jt,n,o,x 


in 


form 3* 


3.4 


Type 


p,a,y In 


form 4* 


3.5 


Type 


a, a In form 


5. 


3.51 Type p,s,t*z 


in 


form 6 



3*6 Line* 

3*7 Type u in form 7* 
3*3 Type v in form 8* 
3*9 Line* 

3*91 To pert 1 if P=0. 
3*92 To pert 6 if Pci* 



5*00 Demand A(27) as "Sq* t* classroom reqM/student". 

5*01 Demand A(28) as "Sq* ft* classroom on hand ^ 

5*011 Demand A(29) as "$/>q* ft* classroom". 

5*02 Demand A(31) as "$ rn* eq* and spares on hand"* 

"Trn. eq* and spares , $/student"* 

"Initial tm* cost* officers"* 

"Initial travel cost, officers"* 

5*06 Demand A(35) as "Initial trn* cost, airmen 11 * 

5*07 Demand A(36) as "Initial travel cost, Airmen"* 

"$ supplies/military man"* 

"$ base spt* eq* and spares/military man 11 * 
"$ base spt* eq* and spares on hand"* 

"Sq* ft* housing req 1 d/student"* 

"Sq* ft* housing on band"* 

5*13 Demand A(42) as "$/sq* ft* housing"* 

5*14 Demand A(43) as "Facility RfH, $/*an/year". 

Demand A{44) as "Base pt* eq* R+M,$/«an/year u . 



5*03 Demand A(32) as 
5*04 Demand A(33) as 
5*05 Demand A(34) as 



5*08 Demand A(37) as 
5*09 Demand AOS) as 
5*10 Demand A(39) as 
5*11 Demand A(40) as 
5*12 Demand A(41) as 



5*20 

5*?1 



5.15 

5.16 

5*17 Demand A(46) as "Supplies, $/maii/year"* 

5*18 Demand A(47) as "Student pay t allowances"* 

5*19 Demand A(48) as "Officer pay * allowances"* 

"Airman pay ♦ allowances"* 

"Civilian pay ♦ allowances"* 

"PCS cost, officers"* 

"Officer turnover rate"* 

"PCS coat, airmen"* 

"Airman turnover rate"* 

"Student TDY cost"* 

"$ initial supplies on hand"* 

"Ko* f perm* party officers at school last yr 
"Ho* of erm* party airmen at school last year 



Demand A(45) as "Annual service *, $/aan/year"* 



Demand A(49) 
Demand A($0) as 
5*V2 Demand A(51) as 
5*23 Demand A($2) as 
Demand A(53) 



5*24 

5*25 

5*26 



5*25 Demand A(54) 
Demand A(55) 



as 

ft 



5*27 

5*28 



Demand A(S6) as 
Defend A(57) as 

5*29 Demand A(56) 
3*30 To part 7* 



as 



6*00 Set P(49)*a*A(27)* 

6*01 To part 7 If P{49)>A(2B)* 

6.02 Set P(51)*v* 

6.03 To part •* 

I KK . Set P(50)»P(43)-A(28). 
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7.01 Set P( 51 )=P( 50) *A(2S), 

7.02 To part 8. 

8.00 Set P(52) s a*A(32), 

8.01 To part 9 if P(S2)£A(31^. 

8.02 Set P153)»P(52)-A(31). . 

8.03 To part 10. 

9.00 Set P(53)«0. 

9.01 To part 10. 

10.00 Set P( 55)=p+n+h-A( 57), 

10.01 Set P(S6)e0. 

10.02 Set P(57)«0, 

10*03 To part 11. 

11.0 Set P(56)sp(55)‘A(33). 

11.1 Set P( 57)«P(55)»A( 34), 

11.2 To part 12, 

12.00 Set P(S6)-s-A(S6). 

12.1 To part 13 If P(58)>0. 

12.2 Set P(59)e0. 

12.3 Set P(60)«0. 

12.4 To part 14, 

13.0 Set P(59)*P(S8)»A(35), 

13.1 Set P(60)*P(58)*A(36), 

13.2 To part 14, 

14.00 Set P(61 )*A(37)»u, 

14.1 To part IS if P(61)>AiS6). 

14.2 Set P(82)'0. 

14.3 To part IS, 

15.00 Set P( 82 ) *P( 61 )-p( 58 ) , 

15.1 Set A(56)*P( 61). 

15. 2 To part 16, 

16.0 Set P(63)*u*A(38), 

16.1 To part 17 if P(63)>A(39). 

16.2 Set P(64)*0. 

16.3 To part 18. 

17.0 Set P( 64 ) »P( 63 )- A( 39 > . 

17.1 To part 18, 

18.0 Set P(65)*a»A(40). 

18.1 To part 19 if P(65)»A(41). 

18.2 Set P(66)*0. 

18.3 To part 20, 

19.0 Set P(6f)«A(42)*(P(65)-A(41)). 

19.1 Set A(41)*P(65). 
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19,2 To part 20. 

20.00 Set P( 67)=u* A(43), 

20.01 Set P(68)»u»A(44). 

20.02 Set P(69)s U *A(45). 

20.03 Set P(70)*u*A(46), 

20.04 Set P(71)sa*A(47), 

20.05 Set P(72)*A(46)«(r-a). 

20.06 Set P(73)=s*A(49), 

20.07 Set P(74)«t*A(50), 

20.08 Set P(75)»A(51)*A(52)«(r-a). 

20.09 Set P(76)*s*A( 53) »A( 54), 

20.10 Set P(77)«A(55)«Z, 

20.11 Set P(78)=A( 52)»A( 33) *(r-c), 

20.12 Set P(79)*s*A( 54) «A(35), 

20.13 Set P(80)=P(51)+P(56)+P(57)+P(59)+P(60)+P(82)+P(64)+P(66)+P(53). 

20.14 Set P(8i)sP(67)tP(68)tP(69)+P(?0)tP(71)tP(72)+P(73HP(74), 

20.15 Set P( 83) = P( 81 )+P(75)+P(7tj^ P(77HP(78)+P(79), 

20,151 Line. 

20.16 To part 21. 



21.0 Type "INVESTMENT COSTS". 

21.01 Type P( 51 ) in form 9. 

21.02 Tyne P( 53) in form 10. 

21.03 Type P( 56) in form 11. 

21.04 Typo P( 57) in form 12, 

21.05 Type P(59) in form 13, 
21 ,,06 Type P( 60 ) in form 14, 

21.07 Type P(82) in form 15. 

21.08 Type P(64) in form 16, 

21.09 Type P(66) in form 17. 

21.10 Type P(80) in form 31. 

21.11 Line, 

21.12 To part 22. 



22.00 Type "ANNUAL OPERATING COSTS", 



22.01 


Type 


P(67) 


in 


form 


16, 


22.02 


Type 


P( 60) 


in 


form 


19. 


22.03 


Type 


P(69) 


in 


form 


20. 


22.04 


Type 


P(70) 


in 


for® 


21. 


22*0$ 


Type 


P(71) 


in 


form 


22. 


22.06 


Type 


P(72) 


in 


form 


23. 


22.07 


Type 


P(73) 


in 


form 


24. 


22.08 


Type 


P(74) 


in 


form 


25. 


22.02 


Type 


P(75) 


in 


form 


26. 


22.10 


Ty»>e 


P(76) 


in 


form 


27. 


22.11 


Type 


Pi 77) 


in 


form 


26. 


22.12 


Type 


PC 78 ) 


in 


form 


29. 


22.13 


Type 


PC79) 


in 


form 


30. 


22.14 


Type 


PC 83) 


Jn 


form 


32. 


22.15 


Line. 


• 









22.16 Detecnd Q as "Are new manning inputs destred.(Yes*l , 
.22.17 To part 1 if Q*l, 

22,18 To part 23 if Q*0. 

O 



ERIC 







No*0),", 



• 1 



23*0 Demand R as "Are new cost inputs desired* (Yes-1, No=0) 
23*1 To part 5 if R=l* 

23*2 To part 24 if R*0* 

24*0 To part 2 if Q*l* 

24*1 To part 25 if Q=0* 

25*0 Type "End of program"* 



Form 1 s 



OFFICERS AIRMEN CIVILIANS TOTAL 



Form 2: 

BOS 

Form 3; 
Admin* 

Form 4: 
Instructors 



Form 5s 
Students 

Form 6* 
Total 



Form, 7 1 

Total military 



Form 8s 

Total personnel 

Form 9s 
Classrooms 

Form 10 i 

Training equipment and spares 
Form 11: 

Initial training, officers 
Form 12 s 

Initial travel, officers 
Form 13: 

Initial training* airtnen 
Form 14s 

Initial travel, airmen 
Form 15s 

Initial supplies 




Form 16: 

Base support equipment and spares 



Form 17? 
Housing 

Form 18s 
Facilities R+H 



Form 19} . ^ _ __ 

Base support equipment R+M 

Form 20: 

Annual services 

Form 21 < 

Annual supplies 

Form 2°: 

Student pay and allowances 
Form 23: 

Other officer pay and allow* 
Form 24: 

Airmen pay and allowances 
Form 25: 

Civilian pay and allowances 
Form 26: 

Annual travel, officers 



Form 27 : 

Annual travel, airmen 

Form 28: 

TOY, Students 

Form 29: 

Replacement training, officers 
Form 30 i 

Replacement training, airmen 
Form 31: 

Total investment costs 



Form 32} 

Total operating costs 



Type sf?.o, 

O site * 



ERLC 



1367 







-105- 



BIBLIOGRAPHY 



Most of the military publications listed are subject to frequent 
revision . Because issues other than the most current are seldom re- 
tained, the publication dates for frequently revised publications are 
not listed. 



UPT Descriptions 

Curtis, Col. Robert D. ’inexorable 1 Is the Word," Air University 
Review . Vol. 19, No. 6, September-October 1968, pp. 52-66. 

Mason, Jr., Herbert Malloy, The New Tigers , David McKay Company, Inc., 
New York, 1967. 

Organization and Ml salon - General? Organization of ATC Flying Train - 
ing Activities , Air Training Command Manual 20-2, Air Training Com- 
mand, Randolph Air Force Base, Texas. 

o/l lab ua of Instruction for Pndergra ,ate Pilot Training (T-41/T-37/ 
T-38) > Air Training Command, Randolph Air Force Base, Texas. 



UPT Studies 

Department of Defense Review of Unde rgraduate Jet Pilot Training 
Programs . Office of the Secretary of Defense, Assistant Secretary 
of Defense (Manpower), Washington, D.C., Decenber 1967. 

New Approaches to Undergraduate Pilot Training , Department of the Air 
Force, Assistant Secretary of Air Force (Manpower and Reserve Af- 
fairs), Washington, D.C., January 1968. 



UPT Resource Requirements 

Flying: Air Traffic Control and Airspace Utilization, Air Training 

Command, Randolph Air Force Baae, Texat. 

Manpower: Criteria and Standards , Air Training Command Manual 26-3, 

Air training Command, Randolph Air Force Baae, Texas. 

Civil Engineering Planning and Programming: Standard Facility Require - 

ments , Air Force Manual 86-4, Departoert of the Air Force, Washing- 
ton, D.C. 



112 



-106- 



UPT Resource and Cost Data 



Program Flying Training: Volume 1 (ATC) , Department of the Air Force, 

Washington, D.C. (For Official Use Only). 

ATC Cost Factors Summary , Air Training Command, Randolph Air Force 
Base, Texas (For Official Use Only)* 

USAF Military Construction Program Summary , Department of the Air Force , 
Washington, D.C. (For Official Use Only). 

T he U.S. Air Force Unit Strength Report (U) , Department of the Air 
Force, Washington, D.C. 

Aerospace Vehicle Inventory by Station (U) , Air Force Logistics Command, 
Wright Patterson Air Force Base, Ohio (Confidential). 

USAF Program: Manpower and Organization, Volume 1, Regular Forces (U) , 

Department of the Air Force, Washington, D.C. (Secret). 

Military C onstructio n Pricing Guide , AFP 88-16, Department of the Air 
Force, Washington, D.C. (For Official Use Only). 

USAF Cost and Planning Factors (U), Air Force Manual 172-3, Department 
of the Air Force, Washington, D.C. (Confidential). 

USAF Stock List: Federal Supply Class 6930 , SL-6 9 30, Department of 

Defense, Defense Supply Agency, Defense Logistics Service Center, 
Battle Creek, Michigan. 



Large, J.p. (ed.), Concepts and Procedures of Cost Analysis , The P.and 
Corporation, RM-3589-PR, Santa Monica, California, June 1963. 

A 

USAF Management Engineering Program, Air Force Manual 25-5, Department 
of the Air Force, Washington, D.C. 



Resource and Cost-Estimating Methodology 



ElUC C!en» ;, ^kmjse 



JULl 1371 

on AOuil i'.uuLaiictf) 




1 13 




